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FORE-WORD. 

Whilst pursuing my studies on the Desmidiea* in 1882 3 I received each year 
from Mr. J. SUTHKRLANIJ, then travelling in India> two small bottles containing Algae, 
collected in Central and Northern India the exact localities not being clearly stated. 
Among the Alga; were many Desmidieje, some being apparently new. 

In determining these in 1883 4 1 had recourse to the only memoir upon the Indian 
Desmidieae, that of Dr. G. C. WALLICH, F. L. S. ('Descriptions of Desmidiaceaj from Lower 
Bengal', in the Annals and Mag. Nat. Hist, vol. V, ser. 3, pp. 184, 273, 1860), but that 
failed to assist me very much, as the memoir itself had been only partially proceeded with. 

However, in 1884 I communicated with Dr. WALLICH, from whom I received a most 
courteous reply containing a very kind offer to place the residue of his 1855 gatherings 
at my disposal ; which offer was most gladly accepted by me. Learning, in the meanwhile, 
that Dr. W, had presented slides of Desurids, and also his original Mscr. and sketches, to 
the Royal Microscopical Society of London, I asked permission to examine them; and the 
Council of the Society (with Dr. WALLICH'S assent) generously allowed me to have the 
Mscr. volume and slides for a considerable period, during which I took ample notes. When 
IB 1884 5 I made my examination of the remnant of Dr. WALLICH'S gathering (preserved 
in dilute spirit for 30 years!) I discovered that many forms existed therein not described 
in the Mscr., and 1 also found that Dr. W, had seen and noted, when in India, many 
plants unseen by ine; hence this little memoir has attained larger proportions than I or 
Dr. WALLICH expected. In my own examination I made over 1,100 sketches before I at- 
tempted any analysis or description of the forms. The greater part of my own Mscr. Was 
compiled, but not written in extenso, in 1885 6. 

In 1889 a valued correspondent, Dr. G. VON LAQERHKIM (then at Freiburg in Breis- 
gau, and now of the University of Quito, Ecuador), kindly sent me some specimens of 
Indian Utriculariae from the Riks-Museura, Stockholm. These yielded many interesting 
and novel plants, which form welcome addition* to the list, and for which I tag to 
sincerely thank him. 
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In order that I might avoid prolixity and verbosity of description, of which I do 
Hot. approve, I have herein abbreviated my remarks as much as possible, except in the 
case of sundry extracts from Dr. WALLICII'S unfinished (and to many inaccessible!) memoir 
of 1860. The examination of Dr. WALLICII'S Mscr. has been attended with some difficulty, 
from the fact of varying scales of measurement having been employed by hiiu. I have 
omitted Bibliographical list, as it seems to me a waste of space; a large number of works 
and memoirs have, however, been consulted by me." 

I here take the opportunity of cordially thanking all my courteous hel|>ers, especially 
Dr. WALLICH for his great kindness and valued letters; ;md I must tender my grateful 
acknowledgement of assistance and kindly counsel received from my good friend pr. OTTO 
NORIXSTEDT, of Lund. 

Leeds, 25 Feb. 1892. 



INTRODUCTION. 

The majority of the Algaa comprised in tin- subsequent j>ages of this memoir were 
obtained hy Dr. WALLICH in the year 1855 (from July to November inclusive) from the 
great coal-field of Bengal, in the district of Kaneegunge, almtit 120 miles N.W. of Cal- 
cutta. Tho district wns at that time the scene of the Sonthal insurrection, which troops 
were sent to <|iiell; and Dr. WALLICH, then Field -surgeon of the exj>edit!onary forces, 
during the intervals of military duty, found time to collect and observe a large number 
of the local Chlorophyllophycw. It is to be regretted that my friend did not complete 
his description in the 'Annals', his graphic power being far greater than mine; but science 
certainly had considerable and highly important additions from him lnth in his home 
voyage and in his observations, as government naturalist and scientist to the North At- 
lantic Surveying \essel (H. M. S. Bulldog, under the command of Sir LEOPOLD MAC 
CLINTOTK, K.N.), which wen* afterwards published in the 'North Atlantic Sea-bed', and in 
over 40 other memoirs and payers! 

I have been requested by innny correspondent* to quote freely from Dr. WALLICH 'a 
own words, and this I have done wherever practicable, especially in Streptonerna and 
Onycfumeina, two new genera of the I860 memoir. The following graphic pictures are 
too good to be omitted: 

(a) *As might be sup|>osed from the cosrao|K>lite nature of the Desmidiacea; generally, 
a large proportion of the species referred to are identical with those already known to 
occur in Europe and America. Many however are new, and these certainly equal, if they 
do not surpass, any of the hitherte recorded forms in beauty and symmetry. Amongst 
the more common specie* a remarkable amount of divergence from the typical character 
is everywhere to be met with a circumstance depending, no doubt, on those peculiarities 
of soil and climate which, in Lower Bengal, are so favourable to the exuberant and rapid 
development of the entire vegetable kingdom. jSuch peculiarities oj>eraU, however, on the 
more minute tribes in a social degree; for whilst the higher orders of plants are subject 
only to the regularly recurring changes of a tropical region, and undergo no abrupt or 
violent transitions as regards habitat, the humbler Alga* are borne abroad, during their 
sporangial state, to great distances, and into j>ositioris differing widely in nature from 
thofc wherein they were originally engendered. The liability to variation arising tro?n 
this cause must necessarily be extreme; and, therefore, few situations could be found in 
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which the limits attainable by specific divergence, as occurring in these organisms, could 
more easily and satisfactorily be determined.* Beng. Desm. p. 184. 

(b) It is almost impossible to arrive at a correct estimate of the outburst of fresh 
life to which microscopic forms are subject in such a climate, by any comparison with 
what is observable elsewhere. Immediately prior to the. settmg-in of the annual rains, 
the pools, swamps, water-courses, and even the majestic rivers, are well nigh dried up. 
The surface of the soil is parched into a layer ot^ impalpable dust, and the remnants of 
all the minute tribes of plants are carried to and fro, by the slightest winds, amongst the 
dusty particles to which they themselves largely contribute. At this period the sporangia] 
state is assumed both by the Desuiidiaceo; and Diatoinacea*, and it may be regarded, there- 
fore, as a species of hybernation, during which vitality is maintained under the minimum 
of the conditions (c) essential to its continuance, and without the interposition of which 
phase these organisms would become extinct. For upwards of two mouths the rains Con- 
tinue to fall incessantly. The whole country is flooded, and the rivers expand to the 
proportions of inland seas. It is useless, as yet, to search for the Desmidiace. No 
sooner, however, have the rains and inundations subsided, than the mud-laden pools clear 
down, the magic influences of light and heat are permitted to operate, and in an in- 
credibly brief period the surface, the bottom, and the body of the waters absolutely teem 
with the crowded masses of animal and vegetable life.* Beng. Desm. p. 185. 

Concerning the first quotation (a), I would remark that for Dr. WALLICH'S view 
there is much to be said, and in proof of his view I have myself observed considerable 
divergence in some forms (e. g. Micrasterias Crux-meliterisi#), but space did not permit 
of my figuring many, or entering into full detail concerning them. On the other hand 
many forms are absolutely identical with well known European ones, as the figures of 
WALUCH and myself prove. The subject is very debateable (Cfr ARCHER in Dub. Micr. 
Club. Trans. 1865, and WALUCH'S letter to him on variation^; still it must be admitted 
that Nature is so prolific in design that no two leaves upon a tree, no two Deamids, are 
exactly alike! If it be argued that, because we cannot absolutely see the effects of evolu- 
tion, which is is ever-changing and unceasing, such effects are not existent, it is merely 
a fcu}on dc parler and no argument at all and I cannot help but agree for the most 
part with WALUCH (in litt ad ABCHSH 1. c.), the law which it is assumed governs the 
limits of species is no law, but only a conditional direction, holding good only so long 
a* the surrounding conditions continue the same*, L e. through the environment being 
the same through a lengthened period of time. 

Upon the second paragraph I would observe (c) that the tower orders of plants seem 
endowed with peculiar properties of vitality and continuance under stress of climate, and 
WALUCH'S remarks are continued, under the opposite extreme, in The Desmidie& of Green- 
land' (Trans. Roy. Mic. Scl p. 130, 1869,) the locality cited, Godhaab, bang 64 H. Lat., 
and the pools frozen up for 8 months in the year. It is also significant that various 
Siberian forms observed by BOLOT have been found ia Japan by BOY and Bisasr, and by 
myself in the Indian material. The remarks of Dr NOKDSTBDT in Fr. Alg. N. Z. p. &, 
1888, are exceedingly interesting, as bearing upon the influence of region with reference 
to the lower Algae. 
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There is another point of considerable influence upon the existence* of Fresh-water 
Algu*, viz. the geological formation of the country; and it is a pity that the consequences 
of this influence have not received the attention they deserve. I had occasion (Naturalist, 
Fob. 1886) to refer to these details, arid 1 find that BRFBTK*ON (Li ate, p. 1 1 4) agrees with 
my views 30 far a a chalky 1 or cretaceous soil is concerned. Lower Bengal is partly 
alluvial, partly carboniferous, as regards the earth-strata. 

WAMJCII states (p. 184 1. c.) that he had observed 140 species of Desmidiera in the 
Raneqgunge district: to which I may add that this number did not comprise very many 
of those I found in his Mscr., in which, including sundry doubtful species, then* are icons 
of 238 Desmids. From results obtained by many observers, it appears that the value of 
gatherings is often in inverse ratio to the extent of country examined, e. g. A. W. WILLS, 
Sutton Park, 89 *p.; idem, Capel Curig nd Karmouth, 176 sp.; W. B. T., Strensall Com- 
mon, near York, over 140 sp.; and Dr. NORIOTEDT informed me that, in one small Northern 
habitat, he had obtained 97 species; all being of Desmids. In Mr. JosmiA's 'Burmese Des- 
midiea*', 1886, also collected within a very small space, appear 186 species and varieties 
of Desmidien*; LAOERUEIM in his 'Desmidiaceen aiis Bengalen' 1887, gives 52 species and 
vars. of the same order. Both theae gentlemen give forms not seen by WALLICH or my- 
self; those of Mr. JOSHUA being (Sphcp. pulchrum, BAIL, ft trilobum, n. v.; Desm. qua- 
drangulatum, RALPH; D. quadratum, NORDHT.; Micra*. crenata, BRER.; M. apiculata, EHK. f.. 
M. Cfratophora, ejus: M. euavtroides, n. sp.; Euartnim an*atum r. ampliafum; E. binale 
n, f. rra**t<m; E. geinmatum BHER. v. monmicylum NORD.; E. deceden*, REINSOH; E. ob- 
longuw, GREV. f. scrflbiculatum, NORDOT*; E. miblobatum, BREB.; E. hypochondrum, NORDST.; 
E. attenuatum, WOLLE; E. retrorvum; E. flammeum; E. coralloides; E. truncatum; E. /?/r- 
ratwn; and E. d{rrrgen* % spec, nov.; Stauwittrum probotcidtwn, BRRB. v. Jnvanicum, NORDOT.; 
S. margaritaceum, EHRB. r. hirtnm, NORDST.; S. gracile, forma?; S. f>6ftft'ftim 9 -Rn.; S. art- 
cula, BREB.. S. BrwrilieMe, NORDRT.; S. horrescent, n. sp.; S. leptodermum, Ln.; S. granu- 
latnm, REINSCH; S. minuxculwn; S. bifnrcum, ejus ex. p.; S. cyathodet, n. sp.; S. platy- 
cerum, n. sp.; Xanthidium acanthophorum, NOKPOT.; X. antifop&wn, J forms; Arthrodesmu* 
octocornis, EHRB.; A. arcuaft/*, and A. apiculatw, sp. nov.; Cosmarium turgidum, BREB.; 
C. De Baryi, ARCIL; C. pulrherrimum, NORDOT. var.; C. cucurbita, BREB.; C. amaenum, 
BREB.; C. pyramidatum, BREB. var.; C. latum, BREB.; C. rectangular*, GRUN.; C. Norim- 
bergense, REINSCH; C. globotutn, BCLNH.; (\ tub-tumidum, NORD. v. ft plntydesmi wm f NORD.; 
C. annvlatum, NAG.; (\ pachydermum, LUND, ft minus, NORDOT.; C. gtminatum, LUND.; 
C. mb-rotundum, DELP.; C. bicnrdia, RSCH.; C. undulatum* v. SCHM.; C. quadratum, RALPH; 
C. pardalis, COHN. /. minor.; C. botrytis, v. Indicum, h. v.; and 9 n. sp. C. eucwtron, 
C. capax, ( 1 . diadema, C. armatum, C\ cuneatum, C. tpinosum, C. incisum, C. inornatum, 
and C. exasperatum; DOC. ininutum! NAEO!; Docid. baculwn, BREB.; and 3 new sp M D. 
(jranuUfei-um, D. annnlatum, and D. Bunnense; D. verrucotum, BAIL. (M D. tesselatum, 
JOSH.); Cloxterium Lagoentej NORD.; C. striolatum, EHR.; C\ costatwn, CDA; C. tnsis, DELP.!; 
C. tinea turn y EHR. /. Sandvieensi*, NORD.; C. Ralfsii, BREB.; C. setaceum, EHR.; C Venus, 
KTZ.; C. intermedium, RALFS; C. incurvum, BREB.; C. porrectum, NORDW., C. subtile, BREB. 
cum zyg. (? Cfr seq. sub Rhapftidium); and 2 new species, C. bacillum and C. nematodes; 
Penium margaritaceum, EHR.; P. spirostriolatum, BARKER; P. minutissimum, NORDOT.; and 
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r. delicatulum, n. sp.; a total of 93. In the excellent little memoir of LAGKRHKIM, 1. c. 
in Kongl. Svenska Vet.-Akad. Handl. lid. XIII, No. 9, 1885, there are also many Desmidieie 
riot seen by Dr. WALLICII, Mr. JUHIICA, or myself, they are: AfiiraAteria* Mahabulethwa- 
tmwJA ft surculifrra, n. v.; M. ampullacta, MAHK. ft Heii</alir<i,'n. v.; tiuastrum quadrat n in, 
NORDHT., E. didelta ft Benyaticum, \\. v.; K. coralloidrs, Jcwn. ft triyihbernm, n. v.; 6W- 
mariiim puli-heirimuuit NORDHT. /. Sene<falen*i, NORDKT.; C. Willei, LAG.; -C. Portianum, 
ARCH, ft Brasilieiwe, WILLE; C. yninarium, LUND, ft circular* 9 NORDHT.; C. coliferum, n. sp.; 
C. biaurituin, NOKDKT.; C. ret wain ft lave, ROY ef BISSKT; C. rnammiUifcriim, NORDST.; 
C. Menegkiniiy BREB. ft timpliciwimwn, WILLB, and y \\'ollti, LA<;.; ('. biremum, NORDST.; 
Jteurotaifttopfii* (Cosmarium) iHognijicus, NORDST.; Xanthidium acanthophorum, NORDST. 
ft Bengalicwn, n. v.; X. Indicum, n. sp.; Art/irodesinus triangular is, LAGKRR.; PUurota>- 
nium (Doc.) Kayei, ARCHER; P. (Doc.) ovatum, NORD.; P. (D.) Indicum, GRUN. ft Cara- 
caxanum, NORDST.; P. (D.) ronttrictum, BAIL, * <w</n(/VrMw, n. s-sp.; or 24 species and 
varieties. The short historical resume given by LAGKRHKIM is very interesting. 

In a paper upon the Indian Algre, by Drs. ZKLLER and RABENHORST, in the Journal 
of the Asiatic Society of Bengal, vol. 42, pp. 175198, 1873, a few stray Desmids (col- 
lected by Mr. S. KURX in Arracan and British Burmah) only are mentioned, viz. Clo*. 
striolatum, KIIR.; Pleurot. haculum, (BREB.) DBv.; PI. trabecala ( Doc. Ehrenhergii RLFS. 
non D. trabecula, EHR.); Euastrum ansatwn, and E. ampullaceum, RALPH. The main 
pprtion of Mr. KURZ' Desmid* gatherings was sent to Mr. \\ . ARCHER, of Dublin, and is 
yet unpublished. 

A brief memoir by Dr. G. DICKIE of Aberdeen, 'Notes on Algae from the Himalayas 1 , 
appeared in the Linnean Soc. Journ. Bot. Vol. XIX, pp. 230^232, in 1882. In this the 
Desmidieie are determined by Mr. J. ROY, viz. Hynl. dwriliew v. trideiitula, NORDST.; 
Cos. Brebiswnii, MENGH.; Cos. pachydernium, LUND.; Tet. granulatwi, BREB.; Cyl. Brebis- 
sonii, MENGH.; and Penium digitus EHKB.; together with 7 new species, which as yet are 
not described. Most of these Alga? were from great altitudes, 15,000 to 18,000 feet! 

The Algae of my own list comprise: 

Genera Species 

Chroococcaceoe 4 6 

ChamcBsiphonacece 1 1 

OscillariecB , 3 5* 

Nostooece , 2 2 

Scytonemacecs 2 3 

Stigonemacece 2 3 

Rivulariacece ^ 1 2 

Phycochfomopbycesd 15 22 

Demiidiea - 24 536 

Zygnemece 3 ? 

Mesocarpew 1 1 

Character 3 5 
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Genera Species 

Vauckeriew 1 1 

Volvocea 3 3 

Palmellacece 8 1 1 

Protococcacea 2 7 

? 1 1 

Pediastreof 6 22 

Ulothrichece 1 2 

Confervaceas 3 4 

ChoBtophorea *. 1 1 

Oedogoniece 1 3 

Coleochcetecp 1 3 

59 600 
To the Desmidieae add the species (not included) of ROY, 

JOSHUA and LAGBRHEIM ut ante _J^? 

ChlorophyllophyceBB 59 720 

AlgSd 74 742 

The Deamidito of India (including British Burmah) now amount to the large number 
of 6*6 species. 

In this list the total is much reduced by the coarser Algae having been partly dis- 
carded in collectings and partly afterwards separated, many forms having thus disappeared; 
in the above sununary forms and varieties are not included in the enumeration. 

With respect to the classification I have adopted in the Desmidiew, I have en- 
deavoured to make the sequence of the genera, as to 'form', as natural as possible; but 
whatever is done in this direction can only be artificial, as Nature recognizes neither 
'genera* nor 'species'. Various schemes have been propounded some of which absolutely 
darken and obscure the very subject upon which they are intended to throw light. While 
pursuing this subject I have written out, for comparison's sake, 22 schemes of classification, 
from those of MEKKGHINI (1840) and KUTZING (1845), up to COOKE (1887); the only one 
which I can admire is that long ago proposed by Dr. WITTHOCK (Points-ferteckning Ofver 
Skandinaviens vftxter. 4. Characeer, Alger och Lafvar. Upsala & Lund 1879 80), giving 
21 genera, in following order: Desmidium, Hyalotheca, Bambusina, Spondylosium, Sphcero- 
zosma, Micrasterias, Euastrum, Staurastrum, Xanthidium, Arthrodesmus, Cosmarium, Pleuro- 
tcBnium, Docidium, Tetmenwrua, Closteriurn, Gonatozygon, Spirolcenia, Peniiwi, Mesot&nium^ 
Cylindrocygtis and Ancylontma. In this the objectionable division into 'filamentous' and 
'non filamentous' forms finds no place (cfr AHCHEH in Dubl. Club Proc. Q. J. M. S. p. 192, 
1866); and moreover the sequence from and to the other classes and families is easy and 
natural, not abrupt. COO&B'S division of the Desmidieae into the sections Leiosporce and 
Cosmospora is certainly incorrect; cfr LUNDELL Desm. Suec. pp. 2 4. As I have found 
that classifications in which the arrangement of chlorophyll is made a prominent feature 
interfere with generic distinctions in some cases, and thus raise awkward objections, such 
as those of ARCHER, ut supra, p. 71, I have myself been for years past inclined to classify 

k. Sr. Vet. Akftd Hindi Band 25. N:o 5. 2 
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by form alone. The advocates of chlorophyll-systematizing, if they are logical, will partly 
return to EHRENBERG'S views, and absorb Penium within Closterium; this would not be 
nearly so objectionable as bringing, as they often do, most heterogeneous forms into close 
apposition. 

To meet various objections, and to deal with plants having lateral chlorophyll, 
LUNDELL in 1871 proposed certain new subgenera. Under Cosmarium he gave n. sub-gen. 
Pleurotceniopsis; and under Staurastrum the n. sub-gen. Pleurenterium; but what hetero- 
geny is thus created! In the first we find C. tfbale RALFS, C. striolaturn (NAG.) ARCH,, 
and C. elegantissimum LUND.; and under the latter we have such forms as Stau. yrande 
BULNH., S. Brasiliense NORDST., and S. sexcostatum BREB. ! ) The only deduction 1 can 
make is that the suggestions of the distinguished author, although very ingenious, are 
quite 'unworkable'. 

It is not for me to be hypercritical, and that chlorophyll arrangement (of which we 
know but too little,) is of high value I freely admit, but would any Algologist discard a 
distinctly lunate form from Closterium because it was fouad to have irregular chlorophyll- 
masses in pla.ce of the usual fillets? A knowledge of the cell-contents is as necessary to 
perfect understanding of the plant, as is a correct idea of the cell-form, but I submit 
(with extreme deference to many high authorities) that, in our present state of knowledge, 
we find it of more specific than generic value, 5. e. so far we can confidently base ideas 
of classification upon it. I do not say that the advocates of classifying by cell-contents 
are wrong, I only suggest that, their views are too advanced, and hence inconvenient for 
present practical use. WALLICH, Desrn. Beng. p. 185, says, ^according to the varying 
periods of growth of the organism, the endochrorne may be equably disposed in minute 
granules throughout the protoplasmic cell-contents, it may be aggregated into definitely 

or indefinitely shaped masses, or it may present itself in the form of radiating bands 

according as the granules have remained dispersed or have coalesced under the molecular 
law to which they are subject. In some genera the disposition of the endochrome must ? 
no doubt, be regarded as highly characteristic, as, for instance, in Dotidium, Penium. 
Tetmemorus, and Closterium. But even in different individuals of each of these genera, 
and in the same individual under different conditions, it will be found to vary greatly.* 
In considering these remarks it must not be forgotten that, they were written 32 years 
ago; still that they contain much truth is undeniable. To the same point tend ARCHER'S 

critical remarks on Pleurotcenium, (1868) He would not contend against the genus, 

but was not prepared to adopt it. 

Cceteris paribus, a classification by form is much more easily followed than a scheme 
of more elaborate construction; and it had been my intention, in this little dissertation, 
to have arranged all rny Desrnid-forms as nearly as I could in form-sequence, but, from 
long-continued sickness which delayed my work, I have been compelled to abandon the 
idea. However, I have appended to the prlHcipal genera outlines of sub-geriera based 
dolely upon external form, as I deem such tne safer guide to a practical arrangement of 
these plants. 



') Can any Desmids possess much more dissimilar forms than these? 
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In the other Algae I have followed the classification adopted by NOKDSTBDT in Fr. 
Alg. N. Z, 1888, pretty closely, but in reverse order. 

Although not strictly within the scope of this paper, I take leave to mention certain 
Alg, (although some are marine,) published by WITTROCK and NOBDSTEDT in their erudite 
and valuable Algae Exsicc., fasc. 120, 18771889, from the East of Asia. these are 
from East India, Rhizoclonium hieroglyphicurn (Ao.) KTZ. /. calida (KTZ.) WITTR., No. 944; 
Scytonema wychrous Ac., 673, From Ceylon, Pithophora polymorpha WITTR. 322; Chceto- 
morpha obscura, KJELLM. 320; Ch. antennina (BORY) KTZ. 318; Conferva utriculosa KTZ. 
ft Ceylanica WILLE, 430; Sirogonium Ceylanicum WITTR. 358; Stephanocoelium verticillatwn 
KTZ. 347; Bryopsis thuyo'ides KTZ. 348; Bry. pachynema v. MARTENS (= Valonia con- 
fervoides HARV.), 349; Caulerna clavifera J. G. AG. 345; Caul, plumaris (FoRSK.^ AG. 
344; Chauvinia imbricata KJELLM. 346; and Ulva fasciata DELIL. 432. From Burmah, 
Euastruni obesum JOSH. (q. v. ante), 813. From Java, Nostoc commune VAUCH. 589- 
From Borneo, Oedogonium Kjellmanni WITTR. 306; Chlorodesmis pachypus KJELLM. 343; 
Halimeda macroloba DECAIS. 339; and Hal. inulticaulis LAMOUR. 341. From Japan, Chatto- 
morpha crassa (Ao.) KTZ. A total of 21 algae; the above numbers referring to thos6 in 
the fasciculi of W. & N. 

The little fragments of Indian Utricitlaricp^ from the Stockholm Museum, kindly 
communicated by Prof. G. vox LAGERHEIM, have proved of much interest, as from them 
I extracted 74 species of micro-alga^ representing 18 genera. Many of the forms were 
new, besides others previously remarked by me; in addition to which they also comprised 
known forms not before noted from India. These, practically speaking, represent 6 habitats: 
East India, from Utricularia fasciculata; Eastern Himalayas, from U. stellaris; East Bengal, 
from U. Jlexuosa; Malabar, from U. stellaris; British Burmah, from U. sp.; and Khasia, 
upon the Brahmaputra River, from U. sp.; the Utricularia^ of the two latter habitats not 
being named. This contribution is included in my list, with the localities appended. 

One fact, concerning the Desmidieas of India, is noteworthy, viz. that in the great 
majority of the plants which occur also in colder climates the Indian specimens are less 
in size than their more frigid relatives, and for this difference it is difficult to assign a 
cause. There appears to be great difference between the 'sporangial periods' of the Des- 
mids and other Algae in various parts of India, as the time of the 'monsoons' varies very 
much, and upon this the aquatic plants are dependent 



INDIAN FRESH-WATER ALG JL 

(Where no habitat is stated, Bengal is understood as the locality). 



Class. I. PHYCOCHROMOPHYCEJE, RABH. 

Cohors 1. CYSTIPHORJE, RABH. 
Ord. L CHROOCOCCACE.E, NJBG.; Einz. Alg. p. 44. 

Gen. 1. Chroococcus, NJCG., 1. c. p. 45. 

I. Ch. (minor?), NJBG., p. 47. t. I, A f. 4. 
Northern India. 

Gen. 2. Gloeocapsa, (KCnrz.) NJBG. 

I. 0. atrata, KCTZ. Phyc. Germ. p. 151; NJEG. einz. Algi p. 47, t. I, F f. 1. 
Northern India. 

Gen. 3. Merismopoedia, MEYEN, sec. N.EG. 
I. X. glauca, (EHRB.) N^EG., Eiuz. Alg. p. 55, t. I, D f . 1; Goniuin ylaucum, EHHB. sec. 

N.dRG. 1. C. 

Northern India. 

Gen. 4. Tetrapedia, REINSCH, Alg. Frank, p. 37. 

1. T. gothica, REINSCH, 1. c., t. II, f. 1 c d. 

Northern India. 

2. T. foil ace a , n. sp. Species habitu fere ut in T. Crux-Michacli REINSCH, 1. c. p. 38, 
(. I, f. VI, cd lateribus corivexo-foliatis; a latere visa acuto-lanceolata, medio paullo 
^onstric.ta, apicibus quasi mucronatis. WALLICH Mscr. No. 311. 

Long, et lat. 11, crass. 3 p. 
T. XX, f. 18 v 1,000, after G. C. W. 

WAU.ICH styles the divisions 3 lobed. The specimen figured is apparently in 
fl statu of fission. 

3. T.? Wallichiana, n. sp. Quadratica, forma fere exacte Crux Melitensis*, sed angulis 
rotund?itis; (|uoque angulo mucrone acuta parva nmnito. WALLICH Mscr. No. 324. 

Long, t-t Int. 1012 t u. 
7. XX, f. 10x1,000. 



KONGL. 8V, VET. AKADBMIBN8 HANDL1NOAR. BAND 25. N:0 5. 13 

Cohors 2. HOMORGONJE, THURET. 

Sub-coh. 1. CYSTOaoNJB, BORZI. 

Ord. I. CHAMjESIPHONACE^E, BOBZL 

Gen. 1. Chamaesiphon, BRAUN et GRIJN. 

1. Cham. sp. ad Ch. curvato, NORDST., Alg. Sandv. p. 4, t. I, f. 1 accedens, sed articulis 
fere rectis. 

Sub-Cob. 2. HETEROCYSTB-ffl, HANSG., sec. NORDST. 

Ord. I. OSCILLARIE^E, AGDH. 
Gen. 1. Spirulina, LINK. 1834. 

1. 8. osdllarioides, TUBPIN (KCTZ. Tab. Phyc. 1, t, 37, f. 8; HABII. Alg. No. 1015; S. 
gracillima, RABH. Alg. No. 895; Sp. major, Kim. Phyc. Gener. p. 183; sec. RABH- 
Fl. Eur. Alg. II, p. 91); WALTJCH Mscr. sine descr. No. 335. 

2. 8. turfosa, ORAMKB (in Hedwigia II, p. 61, t. XII, f. 1, 1863! RABH. Alg. No. 1443, 
et in WAKTM. sub 136, sec. RABH. Fl. Eur. Alg. II, p. 92); WALLICII Mscr. No. 333. 

Dian-. 4.7 /M; 5 coils in 13 t*. T. XXI, f. 16, after WALUCH. ^Moving at the 
rate of 55 n per minute, or 1 Inch (Engl.) in 7*/ s hours. G. C. W. 

Gen. 2. Lyngbya, AGDH., 1824. 

1. L. rupestrfe* Ao. (Oscillaria rupestri*, AG. Syst. p. 63; Engl. Fl., v., t. 377; Phor- 
midium rupestre, KTZ. Tab. Phyc., t. 49, f. 4.) 
Northern India. Diam. 8.5 t u. 

Gen. 3. Oscillaria, Bosr., 1800. 

1. 0. nigra, VAUCH. (Conf. 192, t. XV, f. 4; Conferva fontinalis, DILLW. Conf. t. 64.^ 

Diam. 1011 /*. 

2. 0. limosa, (RoTH.) Ac. (Conferva limosa. Fl. Dan/1. 1549; A<;. Syst. p. 66, 1^24) forma. 

Diam. 5 6 ft. 
Central India. 

Ord. II. NOSTOCEyE. 

Gen. 1. Sphaerozyga, (AGDH.) RALFS, 1850. 

1. 8. Nordstedtii, n. sp. Species trichomatis clepsydriformibus medio rotundate incavatis; 
heterocystidis ovalibus. Cellula 1 sporifera; non observatae. 
WALuni Mscr. No. 336; \V. B. T. No. 792. 
Trich. long. 44.5; lat. 3.7; Heteroc. 8x6 p. 
T. XX. f. 29x600. 

Gen. 2. Nostoc, VAUCH. Conf. 1803. 
1. N. 8p, From Northern India. 
Species indeterminable. 
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Ord. III. SCYTONEMACEJi. 
Gen. 1. Scytonema, AGDH. Syst. 1824. 

1. S. nataus, BREB. (in KOTZ. Tab. Phyc. II, t. XXII, f. 1; RABH. Alg. No. 825; Fl. Eur. 
Alg. II 1, p. 253; BOKN. et FLAH. Nost. Ill, p. 113, 1887,?). 

Central India. 

2. 8. myochrous, AGDH. (Syst. Alg. p. 40; Conferva mychrous, DILLW. Conf. t. XIX; Engl. 
Bot. I, t. 1555.) 

Northern India. 

Gen. 2. Tolypothrix, ROTZ. Phyc. Gen., 1843. 

1. T. muscicola, KUTZ. (Tab. Phyc. II, t. XXXI, f. 5; RABH. Alg. No. 297; Fl. Eur. Alg. 
II, p. 275.). 

Northern India. 



Ord. IV. STIGONEMACE^, (AGDH.) NOB. 

Gen. 1. Stigonema, AG. Syst, p. 22, 1824. 

1. S. turfaceum, (LINK.) COOKE (BR. Fr. Alg. p. 272, t. CXI, f. 2; Dematium turfaceum, 
LINK. Spec. I, 134; Scytonema turfaceum, Engl. Bot. II, t. 2517, f. 1; Hassalia turfosa, 
HASS. Alg. p. 232 (incl. Eng. Bot. t. 2826, f. 1?)! Sirosiphon pulvinatus? BKEB. in 
KUTZ. Sp. Alg. p. 317; BORN, et FLAH. Nost. I, p. 257, 1886.) 

2. S. saxlcolum, NAG. in KTZ. Spec. Alg. p. 316, No. 8, (Sirosiphon, KUTZ. 1. c.; BORN. 
et FLAH. Ill, p. 72, 1887.) 

Northern India. 

Gen. 2. Hapalosiphon, NAG. in KTZ. Spec. Alg. p. 895. 
I. H. Braunii? NAG., in KUTZ. Spec. Alg. p. 894. 

Ord. V. RIVULARIACE^E, RABH. 
Gen. 1. Calothrix, AGDH. Syst. p. 24. 

1. C. Brebissonli KUTZ, Sp. Alg. No. 7, p. 312; C. lanata LENOBM. non AGDH.; BORN, et 
FLAH. Ill, p. 89. 

Northern India. 

2. C. tenuissimat BRAUN (in RABH. Flor. Eur. Alg. II, p. 271, 1865; Symphosiphon minor 
HILSE in RABH. Alg. No. 1776; sec. RABH.). 

Northern India. 

If this is not the form of BRAUN arid HILSE it is very near it, the diam. of the 
threads is 4.6 5 p. 
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Class. II. OHLOROPHYLLOPHYOEJE (RABH.) WITTR. 

Cohors 1. CONJUGATE, DE BARY, 1858. 
Ord. I. DIATOME.E, KUTZ. Phyc. Germ. p. 54, 1845. 

The Diatomeaa have not been at all critically examined, but I have noted species of 
the following genera: Diatoma, Navicula, Stauroneis, Pinnularia, and Synedra. 

Diatoms are not so plentiful in the gatherings as one might expect them to be, and 
I think no great results will accrue when the species are determined in the Bengal col- 
lection of WALLICH; but in the micro-slides of material sent from two of LAGERHEIM'S 
habitats there appear some forms unknown to me, and these I shall be glad to submit 
to a Diatomist. 

Ord. II. DESMIDIE^E (KCxz.) DE BARY. 

KUTZ. Syn. Diat. ex p. 1833; DE BARY Conj. 1858. 

Gen. 1. Ancylonema, BERGGR. 1871. 

No form hereto appertaining has yet been seen out of high Northern latitudes. The 
discovery of this species upon ice in the mountainous regions of the tropics would be of 
great interest. 

Gen. 2. Mesotaenium, NAG. 

GATT. Einz. Alg. p. 108, 1849. 

1. M. chlamydosporumf DE BARY (Conjug. p. 74, t. VII D; Palmoyloea macrococca KUTZ. 
Tab. Phyc. t. XXIV, f. 2), forma. 

Long. 3640, lat. 14 f*. 
T. I, f. 3. 

2. X. Brannil, DE BARY (1. c. p. 74, t. VII A; Palmogloea macrococca, AL. BRAUN, Ver 
jflng. p. 349, t. I, II; non KdTZ.). 

Long. 32, lat. 14 ft. 
42, 20 
T. I, f. 4. 

3. M. sp.f 

Long. 30-34, lat. 11 p. 

T. I, f. 6. 

This form seems nearest to M. Endlichwianum NAG. (Einz. Alg. p. 109, t. VI B.). 

4. M. caldartorum (LAGBRH.) HANSG. (Prod. Alg. Boehm. p. 174, 1888;.3f. EndlicheriawMn 
var. caldariorum, LAGERHEIM in Bot. Not. p. 48, 1886; WITTR. et NORDST. Alg. Ex- 
sicc. No. 850). 

Long. 31, lat, 12 t*. 
T. I, f. 23. 

6. M.l gigftntenm, n. sp. M.? permagnum, regulariter cylindricmn, 5 7-plo longius quara 
latum; rectum vel leniter curvaturn; membrana achroa glabra; apicibus rotundatis. 
Cellulae libere natantes. 



16 W, B. TURNER, FRESH-WATER ALO^E OF EAST INDIA. 

Long. 120150, lat. 1920 ft. 

T. I, f. 19. 

Much like M. De Greyii, NOB., but far larger. I was at first in doubt that these 
might prove to be the cellules <5f a stage of Zygneina, but further inspection proved 
them not to be so, as no signs of median divisions are apparent. 

Gen. 3. Cylindrocystis, MENQH.; DE BARY. 

Organogr. p. 26, 1838! DC BY. Conj, p. 74, 1868; Penittm BKBB. and RALPS Ex. p.; 

Palmogloea KUT! Ex. p. 

1. Cylyt mlnutiftsiina, n. sp. Cyl. parvissima, circ. duplo longior quara lata, utrinque 
rotundata, paullo in rnediam partem incurvata. Membra na glabra; apicibus rotundatis. 

Long. 1213, lat. 6.67 p. 

T. I, f. 24. 

Nearest to Cyl. Tatrica, RACIB., from which it differs principally in being slightly 
constricted, and also smaller in size. From the remnants of the endochrome I judge 
it to be a Cylindrocystis. 

2, Cyl. dlplospora, LUND. (Desm. Suec. p. 83, t. V, f. 7; Schizospora pachyderma REINSCH, 
Contrib. p. 87, t. XVII, f. 1). 

Long. 64, lat. 31 <M. 

T. VII, f, 8 (also WALLICH Mscr. No. 93). 

8. Cyl.l depressa, n. sp. C. mediocris, circ. duplo longior quam lata; lateribus leniter in- 
curvatis, apicibus depresso- rotundatis. A vertice visa perfecte circularis. Membrana glabra. 

Long. 4250, lat. 2325 <u. 

T. VII, f. 11, (also WALLICH Mscr. No. 94). 

Near to the preceding species, but smaller and slightly different in shape, and 
without the apical incrassation of the membrane found in Cyl. diplospora. 

4. Cyl. oralis, n. sp. C. mediocris, 2 2 l /*-plo longior quara lata; cellulis ovalibus, la- 
teribus ventricosis, apicibus rotundatis. Membrana crassa, glabra. 

Long. 4042, lat. 1720 t*. 
T. I, f. 5. 

This is nearest in size to Cyl. crassa DE BY., but differs from it in its regularly 
oval shape. 

5. Cyl. Brebissonii, MKNGH. (Organogr. pp. 5, 26, 1838; Peniitm Krebissonii RALFS Br. 
Desm. p. 153, t. XXV, f. 6 b i, mm a, 1848). 

Long. 4050, lat. 2034 ft. 

Central India, J. S.; (Himalayas, ROY). 

The genus Cylindrocystis, like Peniuin, makes two sub-genera, dependent upon the sides 
being plain or contracted; the sides in many forms being incurved although not constricted\ 

A. flTcIocystis (w#^0s, orbis; xwitg, cellula). Sides not concave. 

Typ. sp. Cyl. crassa, ovalis. 

B. CHtofystis (xttro$, devexitas; etc.). Sides concave. 

Typ. sp. Cyl. diplospora, depressa. 
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Gen. 4. Penium, BREB. 

(D BafeBissoN, in litt. 1846; in RALFS' Br. Deain. 1848). 

1. P. sublamellosum, n. sp. P. mediocre, circ. 3-plo longius quam latum, cylindricum^ 
attenuaturo; inedio leviter constrictum; apicibus roturidatis, membrana hevi, vel sub- 
tiliter punctata; laminis chlorophyllaceis 9 10; locello apicali magno, corpusculos multos 
includentibus. Long. 85, lat. 27 ,*/. 

T. I, f. 8, (after WALLICH, Mscr. and fig. No. 99). 

Raneegunge, in July* (G. C. W.). Very similar to P. lamellosum BREB., but 
much smaller. 

2. P. naYigium, n. sp. P. sub-majus, circ. 3V-plo longius quam latum, lanceolatum vel 
naviculiforme, attenuatum, medio non constrictum, apicibus truncato-rotundatis; locellis 
apicalibus tnagnis; sutura indistincta; membraiia hyalina, pallide roseola, glabra. Long. 
182, lat. 52 ,a. T. I, f. 9 (after WALLICH Mscr. No, 91). 

Endochrome divided at central portion, pale green; one sinuous fillet occupying 
the central line, and sending small acicular processes (canaliculi) through the axis; . . 

Canaliculi 20, faint. G. C. W., 1. c. Probably nearest to P. libellula, (FOGKE) 

NORDST. [== P. closterioides, RALFS], but much smaller, and broader in proportion to 
its length. 

3. P. blsporum, n. sp. P. medium vel minus, circ. 3 3Y 8 -plo longius quam latum; cy- 
lindricum, leviter attenuatum, medio non constrictum; mombrana hyalina, glabra, achroa. 
Locellis? Zygosporas geminas forrnans; in quaque capsula 3 (4?) forma* juveniles; 
zygosporis oblongo-rotundatis. Long. 49 70, lat. 14 22; zygs. long. max. 28 32 p. 
T. I, f. 10 (after WALLICH No. 100) x 550. 

4k P. lanceolatum, n. sp. P. mediocre, circ. 8-plo longius quarn latum, elorigatum, cy- 
lindrioum, attenuatum; in medio modiee constrictum. Apicibus late rotundatis; mem- 
brana punctata. Long. 8198, lat, 2636, lat. centr. semiccll. 2230 /i. T. I, f. 7 
(after WALLICH No. 101). 

Terminal vesicle not visible, but moving granules are seen clustered together and 
in motion at various parts of the frond. Kndochrome pale green. Raneegunge, No- 
vembers G. C. W., 1. c. Somewhat similar to P. layenaroides, ROY., but irregularly, 
and more closely, punctate; it is also much more slender than that form; in the puncta 
it differs from P. Clerei, LUND. 

6. P. simplex, n. sp. P. rectum, ciro. 9 10-plo longius quam latum, simpliciter oylin- 
dricuni, non constrictum. Lateribus parallclis; apicibus trmicato-rotuudatia; nucleus 
centralis tnanifestus; corpusculi araylacei in imam soriem positi (4 6 in quaque serni- 
cellula); locello apicali nullo! Membrana achroa, la>vi&. Long. 170 198, lat. 18 20 M. 
T. Ill, f. 9 (after WALT ICH, No. 119 1. c.). 

I know no species at all like this, with its straight parallel sides mid sub-truncate 
ends. No suture visible. The arrangement of the amylous corpuscles is more like 
'that in the genus Te+memorm than in Peniuw. 

6. If. polymorphum, PERTY (Kl. Lcbensf., p. 207, t. XVI, f. 15), forma obesum n. f. 

Forma paullo crassior quam forma typica, sed in oneterin oonsirnilis. In fig. 
puncta non delineata! Long. 57, lat, 30 ,u. T. VII, f. 7. 

K. Sv. Vet, Akd. Handl. Band. 85 N-o f>. $ 
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7* P. rotundum, n. sp. P. minus, circ. duplo longius quam latura, recte ovale; lateribus 
fere rectis; membrana hyalina, glabra; apicibus rotundatis; cellulis non constrictis. 
Sutura mediana. Long. 48, lat. 25 <u. T. VII, f. 12. 

In shape somewhat resembling P. spinoapermum, JOSHUA, but is more slender. 
Only two (infertile) specimens seen. 

8. P, digttus (HR.) BREB. (RALFS' Br, Desra. p. 150, t. XXV, f. 3; CL digitus, EHRB. 
Infus. p. 94, t. VI, f. III). Forma rectum, n. f. 

P. formre typicse consimile sed lateribus rectis et apicibus magis attenuatis differt. 
Long. 440, lat, 80 v. T. I, f. 27. 

In the type the long. : lat. as 5 : 1 in the average of measurements; this form 
iff narrower, or 5 J /i 1- 

Sonthal district, G. C. W.; near Hydrabad, J. S. 
/. <* typica. Himalayas, ROY in DICKIE 1. c. 

9. P. navlcula, BREB. (Liste p. 146, t. II, f. 37, 1856; P. Berginii, ARCHER Dubl. Univ. 
Zool Bot Assoc. Rep. p. 256, t. XI, f. 14, 15, 1858). 

Long. 4554, lat. 1213 {4. 

10. P. oblongum, DE BARY (Conj. p. 73, t, VII, f. 1, 2, 1858) forma major, n. f. 

Formce typica* consimile sed versus apices paullo attenuatura. 
Long. 158, lat. 36 /a. T. I, f. 22. 

11. P. curtum, BR&B. (Closterium curium BREB. in MENGH. Synops. p. 237 (no descript.!); 
Cosmanum curturn, in RALFS' Br. Desm, p. 109, t. XXXII, f. 2, 1848; Penium curtum, 
in KTZ. Spec. Alg. p. 167, 1849; Calocylindrus curtus, DE BY. Conj. p. 72, 18&8; 
Cos. Thwaitesii d curtum, KLEBS. Des. Preuss. p. 27, 1879). 

Long. 40, lat. 19 ju. 

Northern India; Bengal. 

Sub-genera. The division of the genus Penium into entire and constricted forms, 
proposed by GAY, Monogr. loc. Conj. 1884, is here (ad interim) accepted. 

A. Holopenlum, GAY 1. c. p. 68. Fronds unconstricted. 

B. Sphinctoponiunij GAY 1. c. p. 70. Forms constricted in the middle. 

The division is so siriiple that no typical species need be cited. 

[Note. In all probability the constricted forms will b&, as indeed I think they should 
be, relegated to Dysphinctium as, practically speaking, they might be = a section of 
Dyaphinctium, i. e. elongate, and with apical vesicles. They might, therefore, come next 
to Docidium, as a section of Cylindrosphinctium NOB.] 

Gen. 5. Closterium, NITZSCH, 1817. 

Beitr. z. Infusor. pp. 60, 67, sec. Aut. 

1. C. aceroHiim (SCHRANK) EHR. (Vibrio acerosus SCHRANK Fauna Boica, p. 47, III, 2, 1803; 
Closterium acerosum EHR. Abhl. 1831; Infus. t, VII, f. 1, 1838) f. attenuate, n. f. 
Paulo gracilior quam f. typica; membrana fusco-luteola, glabra; 1 ami nee chlorophyllaceae 
circ. 6; nuclei amylacei 7 in una serie. Forma ad 67. peracerosum GAY accedens, sed 
fere duplo major. 
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Long. 300310, lat. 1924 p. 

T. I, f. 15x400 (after WALLICH Mscr. No. 107). 

This form is apparently between the CL peracerosum GAY Monogr. p. 75, t. II, 
f. 18, and the typical form. The yellowish-brown membrane is notable. It may be 
that the CL lanceolatum of KUTZING is only a sub-species (subtilisaime striolatwn, KTZ. 
Spec. Alg. p. 165) of this typical form; BRBBISSON, Liste p. 152, thinks they can 
scarcely be separated. 

2. C. Leibleinii, KTZ. (Synops. Diat. p. 596, t. VII, f. 79, 1833! BREBISSON, Alg, Fal. p. 58> 
t. VIII, 1835; CL lunula LEIBL. Flor. p. 259, 1827, et secund. specim., KCxz.; Cl. 
inoniliferum A. Leibleinii REINSCH AlgfL p. 190; KLEBS Desm. Preuss. p. 9) rar. align* 
latum BALSAMO (Alghe Comm. Napoli p. 37, t. 1, f. 15 17) f. minor. 

Minor quam var. Balsami; rnembrana glabra; nuclei amylacei (in quaque semi- 
cell ula) 3 in una serie. Bengal. 

Long. 120, lat. max. 31 p. T. I, f. 18x400, after WALLICH. 

a typica, f. parva (KLEBS 1. c. No. 1). Fere ut in f. typica sed magis minor. 

Long. 92114, lat. 1418 t*. T. XXIII, f. 13x500. 

Himalayas, ex Utricularia stellari, comm. G. VON L. 

3. C. arcuatum (Lfcte p. 149, t, II, f. 38, 1856; KALFS Br. Desm. p. 219, 1848; C. Diana 
KLEBS Desm. Pr, p. 11, non EHRB.). 

Long. 220, lat. 19 u. T. I, f. 17x400. 

KLBRS is apparently in error in attributing this to CL Diance, as the absence of 
the little indentation at the apices of that species, (the 'petit museau' mentioned by 
BREBISSON,) is characteristic. 

4. C. lunula (MOLLER) MENGH. (NrrzsCH, EHRENBERG, MORREN et aliorurn, ex p., excl. syn. 
plur.; MENGH., Synops. in Linnsea, p. 231, 1841; Vibrio lunula, MULLKR Naturforsch. 
XX, p. 142, 1784, sec. aut.). 

Forma. F. paullo minor quam. f. typica, cytiodermate pallide lutea (non b colo- 
ratum KLEBS Desm. Preuss. p. 6, t. I, f. 1 acd, 1879). 
Long. 452, lat. 68 ju. 

5. C. tumldulum, GAY (Monogr. Conj. p. 72, t. II, f. 13). 

Long. 100, lat. 15 ft. T. I, f. 20. 

This species appears to me but a variety of C. Jenneri RALFS, with acute apices; 
possibly intermediate between that species and C. Leibleinii KTZ. 

6. C. Ehrenbergil MENGH. (Synops. p. 232, 1841; CL lunula EHIIB. ex. p., t, V, f. XV, 2, 
1838; CL moniliferum c. Ekrenberyii KLEBS. Desm. Preuss. p. 10, f. 4). Forma, ad 
formam a KLEBS 1. c., f. 4 a accedens, sed paullo tenuior. 

Long 276296, lat. 5059 ^. 
T. I, f. 16x450; after WALLICH Mscr. No. 117. 

Both this and the specimen mentioned by KLEBS are smaller than the typical 
European form. 

7. C. Archerianum CLEVE (in LUNDELL Desm. Suec. p. 77, t. V, f. 13, 1871). Membrana 
pallide lutea (colore mutata?); striis 12. 

Long. 227, lat. 20.5 f*. 
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I can hardly see the validity of KLEBS' views k>c. cit. on this species; his 
f. 13 h (striis omissis) is correct, but his b compression f. 11 a b is widely different; 
the inclusion of C. Cynthia, f. 12 a c, by Dr. KLEBS will not meet with general ac- 
ceptance. 

Central India, J. S.; British Burmah, from Utricularia sp., G. v. L. 

8. C. ulna, FOCKE (Phys. Stud. p. 68, t. Ill, f. 30, 1847; {?. directum ARCHER Micr. 
Journ. p. 249, t, XII f. 23, 24, 1862; C. intermedium RALFS Br. Desm. p. 171, t. 
XXIX, f. 3. 1848; C. mbjuncidum DE NoTRis.'Elem. p. 63, t. VII, f. 68, 1867; CL 
intermedium ft directum KLEBS Desm. Preuss. p. 16. t. II, f. 17, 1879). Forma 

Long. 306364, lat. 1720 //. 

This form has the apices slightly less rounded, or more acute, than the type; 
stria? 1618. 

9. Cl. llneatum, EUR. (Berl. Abhandl. p. 238, 1833; Inf. p. 95, t. VI, f. VIII, 1838). 
Form rather shorter and stouter than the European one. 

Long. 522, lat. 31 t u. 
Near Nilghiri Hills? J, S. 

10. Cl. angustatum, KUTZING (Phyc. Germ. p. 132, 1845). 

Long. 418, lat. 23 <a. 

Costa* 4, spiral; membrane rufescent. Surely BREBISSON was in error when he 
informed RALFS (Br. I)es. pp. 171 2) that CL angustatum had 10 12 costiv! KUTZING 
says, Sp. Alg. p. 166, costis evidentibus 4, which is apparently correct. 

Central India, J. S. 

11. Cl. cHdymotocum, COIUM (Aim. do Carlsbad, p. 209, No. 64, t. V, f. 64, 1835; non 
RALFS; Cl. hirudo DKLPOSTE, Des. Sub-alp., p. 205, t. XVIII, f. 6, 8, 1877). 

Specimens intermediate between CORDA'S arid DKLPONTE'S measurements, 

Long. 391, lat. 40.5 ^, 
> 342, 36 n. 

DELPONTF/S dimensions are, Jong. 382 511, lat. 40 43 t u\ while CORDA gives (pro- 
bably incorrectly) long. 251 11. Perhaps the suggestion of Dr. NORDSTEDT that 
CL hirudo might stand as /# hirudo* of CL Baillyanum BREB. would be better stated 
as Cl. didymotocum CORJ>A (non nliorum!) ft hirudo DEJ^P. I would further remark 
that the 67. didymotocum of HALFN and subsequent authors would be well renamed 
as CL fractum (as it is broken up by its sutures into 3 or 4 parts), while CL Bailly- 
anum BREB. (in litt. apud RALFS, 1845) was practically unpublished when FOCKE de- 
scribed and figured it as 67. emis (Phys. Stud. p. 68, t. Ill, f. 31, 1847; CL anti- 
aceromm DE NOTARIS Klein, p. 61, t. VI, f. 63, 1867). The CL ensis DELP. p. 219, 
t. XVI, f. 14 17 seems to be a very large and attenuate form of Penium libellula 
(ForKic) NOHDST. (CL libellula FOCKE 1. c. f. 29; P. libellula, NORPSTEDT Desm. Bornh. 
p. 184, 1888,) in which latter memoir the remarks, on p. 185, on the above species 
may be noted! I here take the opportunity of thanking Dr. NORPSTEDT for kindly 
permitting me to see his copy of OORDA'S rare memoirs. 

12. CL nmcilentiitii, BREB. (Liste, p. 153, t. II, f. 36. 1856). 

(WALLICH, Mscr. No. 283, f. 7.). 
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18. Gl. juncldnm, RALFS (Br. Des. p. 172, t. XXIX, f. 6, 1648). 

^Linear-lanceolate . . . very slightly tapering to the sub-acute extremities; lower 
edge very slightly inflated at middle. Terminal vesicles absent, but raoveable granules 
occupying space between termination of endochrome and extremities of frond exist. 
Cells (vesicles) in a single row. WALLICII Mscr. No. 110. Long. 224, lat. 5.2 p. 

14. Cl. Wittrockianum, sp. nov. Cl. mediocre, diametro circ. 10-plo longius, vix arcu- 
atum, utroque polo leniter attenuatum, ventre fere planum, dorso leviter curvatum; 
apicibus truncato-rotundatis; membrana striata (striis evidentibus 13), rufescente. 
Corpuscula amylacea, in quaque semicellula circ. 8, in serie unica posita. Sutura non 
observata, (duplex?). Long. 390, lat. 42 t u. CL striolato proxirnum. After WALLICH 
Mscr. No. 108. T. I, f. 25x200. 

I have to give outline only of this species, as it was omitted when first sketch- 
ing the Plate. I have the pleasure of naming this plant after the eminent Swedish 
Algologist Prof. V. B. WITTROCK. 

16. Cl. Wallichli, sp. nov. Cl. mediocre, circ. 9-plo longius quam lat urn, leniter arcuatum* 
ventre non turnidum, utroque polo leviter attenuatum, membrana glabra, pallide ru- 
fescente; apicibus rotundatis; partibus dorsalibus apicum incurvatfo. Sutura mediana, 
triplex, tripliciter prosiliens. Demi-frondes sacpe achroa*; post divisiom'in? Long. 386, 
lat. 42 p. Tab. I, f. 13 a (after WALLICH, Mscr. No. 331) x 400. 

Of f. 13 b WALLICH says, From internal portion of the apex a minute tube is 
seen to extend inwards; this tube is as long as broad (l.l /a). It looks as though a 
portion of the cell-membrane had been thrust inwards. No motion observable ex- 
ternally, but from the inner point of the tube a stream of ciliary matter pours for- 
wards towards the centre of frond, dividing almost immediately into two layers. This, 
probably, is an optical illusion, and most likely the mass forms a layer which con- 
tinuously invests the whole frond internally. At the edges, however, cilia are seen, 
distinctly sweeping to and fro, with a wavy motion .... and carrying the granules 
round, backwards and forwards, along with it. G. C. W. 1. c. 

[I only insert this to show that EHRENBERG'S 'ideas of terminal openings and of 
cilia in the Closteria found support, in well-informed quarters, in 1855! W. B. T.]. 
Fig. 13 b. #, internal endochrome; ,<?, irregular space, filled with colourless proto- 
plasm, enclosing moving granules; r, dark brown cytioplasm, ciliated! t, terminal 
tubular opcning! After G. C. W., 1. c. 

16. Cl. nematodes, JOSHUA (Burin. Des., Linn. Soc. Journ. p. 652, t. XXII, f. 7 9, 1886), 
ft proboHcideum, n. var. (Cl. proboscideum TURNER in litt.). Cl. semi-lunatum, l l /$-plo 
longius quam latum; f. typicre consimile, sed majus; costatum non striatuin. Mem- 
brana fusco-lutea; apud suturam stria unica trarisversalis. 
Long. 230265, lat. max. 2632 [*. T. XXII, f. 13. 

Khasia, super flumen Brahmaputra; comm. G. v. LAGERIIIUM from Utricularia sp.; 
also ex Utr. stellaris from the Himalayas. Specimens from Hiksmuseum, Stockholm. 
The type is stated by Mr. JOSHUA, loc. cit., to have 18 20 longitudinal xtria; 
this form has 11 14 strongly marked costce; when fully known it mny prove dif- 
ferent from Mr. JOSHUA'S species. 
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17. Cl. subcrassuro, 11. sp. Cl. minus, lunatum, membrana distincte costota (costae 12 
colore luteolo-fuscescente, latere ventrali levitcr tumido; apicibus utrinque porrectis 
leniter dilatatis externe attenuatis; stria transversale unica mediana. 

Long. cire. 170, lat, 40 p. T. XXII, f. 15. 
Khasia, ut supra (G. v. L.). 

This possibly may only be a stout form of CL Lagoense NORDST. (Dee. Bras. p. 203, 
t. II, f. 2, 1869). It differs in breadth, in the suture, and in the number of costas. 

18. Cl. tru neat urn, n. sp. Cl. mediocre, circ. 8 9-pk> longius quam latum, latere ventrali 
leviter tumido; fronde leniter curvata, ad apicibus attenuata; membrana dilute-luteola, 
striata (striis longit. 20 23); apicibus truncatis. Frons striis transversalibus 2 3, 
cunctis, excentricis, instructa. 

Long. 250, lat. 30 p. T. XXII, f. 14. 

East India and Khasia, ut supra (G. VON L.). 

This form may possibly be a short and truncate form of CL Ralfsii BREB. which 
is much larger, and not so thick at the apices. As broad as CL hybridum RABH. 
(Kr. Flor. Sachs., p. 174), but only half so long. 

9. CL aeutam, BRKB. (in RALKS' Br. Des. p. 177, t. XXX, f. 5, 1848). f. tenulor NORDST. 
(Fr. Alg. N. Z. p. 70, t, 3, f. 27, 1888). Fere ut in descr. et in fig. a 01. NORD- 
STEDT 1. c. data, sed in icone Wallichiana zygospora compressa et tenuis est. 

Long. cell. 6075, lat, 5.5; long. zyg. 40, lat. 21, cr. 4.5 f*. Tab. I, f. 14xGOO 
(after WALLICH, Mscr,, No. 95). 

WALLICH says of the side view of the spore, elliptical-linear, much compressed*. 

!0. Cl. Knetzingii BREB. (Liste, p. 156, t, II, f. 40, 1856), forma? CL Kuetzingio BREB. 

in lineamentis et in striis consimile, sed fortasse in zygospora diftert. Zyg. a latere 

late ovale, crassa. Membrana frondis pallide rufescente; striis circ. 12 15 evidentibus. 

Long. 350, lat. 13; zyg. long. 36, lat.? , crass. 21 (A. 

T. I, f. 12 (after WALLICH, Mscr. No. 109). 

This Zygospore seems depressed, like that of CL oncosporum NORDST. (Nonn. Alg 
Bras. p. 16, f. II, f. 1, 1877); it may be simply that of CL Kuetzinyii, but the lateral 
view has not been figured in that species. 

II. Cl. regulare, BREB. (Liste p. 148, t, II, f. 35, 1856; Cl Diana FOCKB p. 68 ex. p., 
t. Ill, f. 16, 1847; CL striolatum b costatum KLEBS Des. Ostpr. ex. p. p. 14, t. II, 
f. 2 non f. 11, 1879). 

Long. 340, lat. max. 39 p. 

Near Nilghiri Hills? one specimen only. 

. C. Htriolatum, EIIRB. (Abhl. p. 68, 1833; Infus. p. 95, t. VI, f. 12, 1838; C. strio- 
latum a typicum KLERK Desm. Preuss. p. 14, t. II, f. 4 a, 1879) long. 310 346, 
lat. 3844 ;*. 

Himalayas from Utricularia stellaris, comm. G. VON L.; Burmah, S. KURZ legit, 
Z. and 11. 

53. Cl. Cynthia, I). NOT. (Desm. It.l p. 65, t. VII, f. 71, 1867; CL Archerianum var. c. 
Cynthia, KLEBS Desm. Preus. p. 13, t. I, f. 12 a, c., 1879). 

Long. 91 106; lat. 11 13 /". Cfr remarks sub No. 7 supra. 



KONOL. SV. VET. AKADEMIEN8 HANDLINGAR. BAND. 25. N:O 5. 23 

Himalayas et Malabar, ex Utricularia stellari, comm. G. v. L. The apices are 
a little more acute than in the figures of DE NOTARIS. 

24. Cl. Khasianum, n. sp. C. medio recte, aequaliter tumidum, apicibus elongatis, spini- 
formibus, curvatis, incurvatis, hyalinis, finibus non dilatatis; inernbrana glabra. Long. 
= circ. ll 1 /! la*, max. CL Kutzinyio propius, sed brevius, crassius et loeve. Long. 
265292; lat. central. 2326 p. 

Khasia, ex. Utricularia sp., comm. G. v. L. 

The genus Closterium forms 4 natural sub-genera: 

A. Selenoceras (JS^fjVi?, luna; **pa, cornu). 

Strongly incurved, lunate. 
Typ. sp. C. Dianae, moniliferum, Lagoense, Leibleinii. 

B. Campyloceras (xa/unvAos, curvatus; etc.). 

Slightly curved, lower margin nearly straight. 
Typ. sp. C. acerosum, lunula, striolatum. 

C. Orthoceras (&(>&o$, rectus; etc.). 

Frond narrow, more or less bacilliforrti. 
Typ. sp. C. biclavaturn, bacillum. 

D. Stanroceras (arccvpos, crux; etc.). KUTZ. Phyc. Germ. p. 133, 1845. 

Frond lanceolate, slightly curved, acute. Zygospore cell normally stauriform. 
Typ. sp. C. acutum, Ralfsii, rostratum, Kutzingii. 



Gen. 6. Spirotaenia, BREB. 

BRBISSON, in litt. 1846; in RALFS' Br. Desra. p. 178, 1848). 

1. Sp. truncata, AKCHEK (Proc. Nat. Hist. Soc. Dubl., t. II, f. 28 31) forma /? rotnndata. 
Forrase typicjc consimilis, sed paullo minor et apicibus fere rotundatis. Spira? (cytio- 
pladma fere toiuir^ evanuit). 

Long. 4048, lat. 7-8 /a. Tab. I, f. 11. 
Near Nilghiri Hills? 
Two specimens only seen. 

As the external form in this genus is almost nearly the same, with the exception, 
of course, of minor details, (slight curvature; ends rounded, or more or less acute, etc.,) 
the division by Archer in Prit. Inf. pp. 751 2, 1861, must still be accepted. The sub- 
genera are therefore: 

A. Monotftnia (,ao*o'$, simplex; mtvfa, fascia). 

Endochrome a single spiral band*, ARCHER 1. c 
Typ. sp. S. condensata, S. tenerrima. 

B. Polytfenia (noAv$, muitus; etc.). 

Endochrome in several spiral bands*, ARCH. 1. c. 
Typ. sp. S. obscura, rectispira, grandis? 

[Is not S. yrandiSj l)ELP.,*t. XX, f. 23 in Desm. Sub-alp,, a large specimen of 
S. obscura RALFS just about to divide?]. 
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Gen. 7. Genicularia, DE BY. 

(DB BARY, Conjug. p. 77, t. IV, 1858). 
No specimen of this Genus has been observed in India. 

Gen. 8. Gonatozygon, DE BY. (!)B BY. emend.). 

(DE BARY in 'Hedwigia' I, 1856, No. 16, ex. p.; Conjug. p. 76, 1858; Leptocystinema, ARCHER, 

Dubl. Univ. Z. Bot. Assoc. 1858). 

1. G. Ralfsii, DE BY. (Conj. p. 76, t. IV, f. 2325, 1858; G. monotcenium DBY in 
'Hedwigia', No. 16, 1856, ex. p.; Docidium? asperum, RALFS' Br. Desm. p. 158, t. XXVI, 
f. 6 a, b (non c!); Leptocystinema asperum, ARCHER Nat. Hist, Dubl. Proc., p. 251, 
t. XI, f. 5, 1858). 

Formae. a. lieYis, NOB. Superficies cellularum fere leevis. AKCHER, Q. M. J. S., 1867, 
p. 181. 

b. muricata, NOB. Superficies cellul. muricata. ARCHER, 1. c. p. 198, 1869. 

c. depauperata, n. f. Cellulse tenues, multo graciliores quam in f. typica; 
13 17-plo longiores quam latae; saepe paullo curvatae, dense et subtiliter 
granulate; lateribus parallelis, apicibus paullo inflatis. T. XX, f. 4. .Long. 
90120, lat, centr. 7, lat. apic. 89 <w. 

d. crassa, n. f. Major; crassior quam f. typica. Superficies subtiliter setosa 
vel spinulosa; apices Jenifer inflatse. Spinulis circ. 1.3 p long. Long. 
180210, lat. centr. 1719.5, lat. apic. 2324 p. T. XX, f. 6. 

F. typica and c. near Nilghiri Hills, d. Central India. Forms a. and b. not seen. 
None occur in Dr. WALLICH'S gatherings or mscr. notes. 

2. G. Breblssonii, DE BARY (1. c. p. 77, t. IV, f. 26, 27; Doc. asperum, RALFS 1. c. f. 6 c 
(fig. bad!); BREB. Liste p. 147, t. I, f. 33, 1856; Lep. Portii, ARGHEB Dubl. Proc. 1. c., 
t. XI, f. 6; Gon. asperum, auct. recent.) forma gracillima, n. f. G. gracile, angustis- 
simum, elongatum; cellulis rectis, fusiformibus, diametro 15 20-plo longioribus, medio 
parum tumidis, versus apices sensim attenuatis; apicibus dilatatis, truncatis. Speciei 
longissima forma. 

Long. 140180, lat. centr. circ. 9, lat. constr. 6, lat. apic. 6.57.5 ,u. T. XX, f. 7. 

Central India. 

The forms of this species are analysed by RACIBORSKI (Desm. Nov. Polon. pp. 
11, 12, 1885). To Mr. RACIBORSKI'S remarks I would add that his >\forma a Gallicum* 
is very doubtful, being founded upon the defective figure (45 c) in RALFS! 

3. G. leiodermum, n. sp. G. angustum, sub-curtum, cylindricum, rectum vel leniter cur- 
vatum, circ. 8 9-plo longius quam latum; apicera versus vix contractum; utroque 
apice dilatato, truncato. Membrana; achroa, laevis. Massoe chlorophyllaceae sub-spiraliter 
ordinata?. Habitu G. Ralfsio consimile. 

Long. 108130, lat. centr. 1415, lat. apic. 1718 t u. T. XX, f. 5. 
Near Nilghiri Hills? J. S.; Khasia, on the river Brahmaputra; also East Bengal, 
from Utricuiaria flexuosa, G. v. L. 

4. G. reticulatum, n. sp. G. mediocre, angustum, cylindricum, rectum, 7 10-plo longius 
quam latum; apicem versus non contractum, utroque apice dilatato, truncato r mem- 
brana oequaliter verrucis minutis acutis reticulatim positis ornata. G. Ralfsio proximnm. 
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Long. 76120, lat. centr. 1112, lat. apic. 14 //. T. XX, f. 3. 

Hab. Ut supra. (I have also observed this species in an American gathering, 
kindly sent by the Rev. FR. WOLLE). My friend Dr. NORDSTKDT asks, Aro you sure 
it is not an Oedogoniwn, near Oe. punctostriatum*? I do not know the Oedogonium 
referred to! 

5. G. pilosnm, WOLLE. (Desm. U. S. A. p. 22, t, I, f. 2, 1884). Hujus spccioi formas 
duas observavi: 

a. forma minor, n. f. Long. 120 150, lat. centr. 8 9, lat. apic. 9 10, long. spin. 4 ."> ft. 

b. evoluta, n. f. 160-225, 11 12, v 13 14, > G 6.0 /'. 

This is but a large and highly developed form. 
T. XX, a f. 1 ; b f. 2. 
Central India. 

Note. It seems a remarkable fact that HILSK (in KIRCHNER'S Algcn in Kr. Klor. 
Schles. p. 131, 1878) and WEST (Fr. Alg. West-Yorkshire, Jonrn. Hot. t. 291, f. (5, 188*)) 
have given, independently, the same mime to the same species of this genus, (t. l<vr<>! 
The counterpart of this event occurred, when BKEBISSON and KALFS both, also indepen- 
dently, had styled a Gosmarium C. quadratuin! Cfr KALFS Br. Dosm. p. 93. 

The synonymy of G. Ralfsii seems a little abnormal. If the laws of priority in 
Botanical names arc inexorable, then this species must be (}. monotirnium. It seems but 
proper that a specific name should bo protected from useless or mpricious alteration by 
others, but may not the original author change it? 

Moreover, DK BAKY'S original definition of the genus was altered by him two years 
afterwards, and Genicularia excluded; this being so, it scorns that the illustrious author only 
exercised an undoubted right in re-naming his own species, under new generic conditions. 

Gen. 9. Tetmemorus, KALFS. 

(RALFS, Ann. & Mag. Nat. Hist. vol. XIV, p. 2f>6, 1844.) 

1. T. BrebissonH, RALFS (1. c. p. 257, 1844; Br. Des. p. 145, t. XXIV, f. 1, 1848; Clo- 
sterium Brebissonii, MENGH. Synops. p. 236, 1840), forma inter ft minorem PE.HAKY 
(Conjug. p. 73) et ft attenuatum NOHDST. (Fr. Alg. N. Z. p. 66, t. Ill, f. 18). Long. 
100, lat. 22, lat. isth. 15 p. T. VII, f. 9. 

Northern India; the only specimen I observed of this genus; Dr. WALLICH has 
seen others, but has not noted or figured them. 

(Tetmemorus gratiulatus (BiiEB.) RALFS, is noted by HOY in DICKIE'S 'Notes on 
Algae from the Himalayas (Linn. Soc. Journ. Bot. vol. XIX, p. 231, 18H2), from over 
15,000 feet alt.). 

Gen. 10. Triploceras, BAILEY. 

(BxiL. Micr. Obs. in 'Smith. Trans.' p. 37, 1850). 

1. Tr. gracile, BAIL. (1. c. p. 38, t. I, f. 10; Docidium wrticillatum, BAIL, in RALFS' Br, 
Desm. p. 219, t. XXXV, f. 9 c; Doc. gracile ^ WITTROCK Skand. Desm. p. 21, f. 10. 
1869; Doc. pristidw, UOBSON, Notes, p. 169, cum fig. 1863). 

Forma a. elongata, n. f. Paullo longior quam f. typica; lobi apicalcs 3, l)id(Mitati, di- 
vergentes, modicc producti; semicellulai prominentiis vertieillormn 14 16 

K. Sv. Vet. Akad, llandl. Band 8T> \-o fi. 4 
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(12 ad basin semicellul.) ornate; et etiam ad suturam maculis vel plicaturis 
parvis circ. 15 preditae. Prominent! verticillorum complures truncates; 
apices prominentiarum dentein brevem munitce, fere ut in Tr. verticillato 
* mperbo (MASK.) NORDST. (NORDST. Alg. N. Z. t. VII f. 4). 

Long. 570, lat. 28; It. apic. c. acul. 36, s. acul. 30 /u. T. II, f. 1. 
Central India, J. S.; East India, ex Utricularia sp., G. v. L. 
I only had one specimen from East India, but it had 17 verticils in 
each semicell. 

Forma b. gracillima, n, f. Trip, mediocre; lobi apicales 2, profunde bifidi, lobuli 
singulatim aculeati, divergentes; altera latere inter loborum spina erecta 
unica. Semicellulae verticillis prominentiarum 11 14 instruct. Forma 
aculeorum irregularis. 

Long. 440, lat, 22; lat. apic. c. acuL 36, s. acul. 27 p. T. II, f. 2, 
(also, after WALLICH No. 116, f. 2 a side view of apex). 

Raneegunge, G. C. W. Central India. WALUCH'S sketch only shows 
8 whorls of prominences in each semicell. This is probably the form de- 
scribed by HOBSON 1. c. as Doc. pristidce. 

c. quadrilobata, n. f. Forma minor, in qua apices lobulis 4 (bi-aculeati) termi- 
nati sunt. Prominentiae verticillorum 10 12, dentibus sub-erectis, acuto- 
conicis, ad basin circ. 10 positis. 

Long. 360, lat. 21; lat. apic. c. acul. 26, s. acul. 23 v. T. II. f. 3. 
Central India. This form is possibly a connecting link between T. gra* 
die and ARCHERS Doc. Kayei (Nat. Hist, Soc. Dubl. Proc. vol. IV, p. 35, 
t. II, f. 2)? 

* bilobatnin, nov. subsp. A TV. gracili typico differt prominentiis verticillorum 
rotundatis non acutis, dentibus rotundo-coiiicis (in quoque verticillo 8) non aculeatis; 
lobis apicalibus bi- (non tri-)lobatis, cum spinis intervenientibus apicalibus duabus, ut 
supra in forma b. Semicellulae (et lobi terminates) tenuiores quam in f. typka. Verti- 
cilli 10 13 in quaque semicellula. 

Long. 380, lat. 15, lat. apic. c. acul. 24, s. acul. 21 /*. T. H, f. 4. 
Central India. 

In one case (fig. 3) I observed an instance of a tridentate terminal projection; 
this seems abnormal. Cf. NORDST. Alg. N. Z. p. 64! 

** bidentatum NORDST, (Alg. Bras. p. 18, t. II, f. 3, 1877) forma depauperata, 
n. f. Tr. minus, 14 20-plo longius quam latius, verticillis circ. 11 in quaque semi- 
cellula; verticillis superioribus (5) simplicibus, acutis, erectis; verticillis inferioribus (6) 
bidentatis; apice dilatato bilobato bidentato. Semicellula regulariter attenuata*. 
Long. 280390, lat. centr. semic. 1822, lat. apic. circ. 19 ^. 
WALLICH, Mscr. No. 112. 
Sonthal jungle, G. C. W. 

Note. Triple cer as gracile is perhaps the most polymorphic species known! It 
seems a little strange that neither Dr. WALLICH nor I have met with the closely re- 
lated species Tr. verticillatuni. A young segment of T. yracile, is represented (after 
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WALLICH, No. 102) in T. IV, f, 19. In this genus the suture appears to be non- 
prosilient. 

2. T. abbreylatum, n. sp. Tr. minimum, circ. 6-plo longius quam latum, rectum; lateri- 
bus parallelis; membrana glabra; sutura non prosiliente, apicibus 3 4-lobulatis, quoque 
lobo dente minuto tenninante. Incisura mediana brevis, extrorsum ampliata. 

Long. 6585, lat. 1115, lat. apic. 1317 /*. T. IV, f. 17 (after WALUCH 
Mscr. No. 105). 

Frond linear, inflated at extremities; showing a constriction at the central portion 
which forms a shallow angular notch on each side. Ends truncated and inflated, the 
inflated portion forming 3 4 shallow lobes, each terminated by a short tooth. A very 
rare species, of which I have obtained only 2 specimens.* G. C. W. 1. c. 

Raneegunge, Nov. 1855, 

This little form seems a trifle anomalous, when compared with others of the 
genus, but I think the terminal lobes decide its position. 

Triploceras may be sub-divided into: 

A. Xyrmecbldiuw (fitvp/uqxtccs, verrucosus; etc.) 

Fronds with rugose or nodose sides; section stellate, or crenato-rotund. 
Typ. sp. T. gracile, verticillatum, 

B. Bacteridium (/iccxTrjpifaov, bacillum) 

Fronds with plain or smooth sides; section circular. 
Typ. sp. T. abbreviatum. 

Gen. 11. Docidium, BREB. 

(BftiB. in D'ORB. Diet. IX, p. 711, 1841 (women, fide DE TONI, Sylloge p. 871); in litt. 1846; in KALFS 
Br. Detra. p. 166, 1848; Clostcrium ex p., et Pleurot&nium auct. nonnull.) 

1. D. matnniillatum, n. sp. D. parvum; levissime undulatum, fere rectum, regulariter 
attenuatum, basi inflatum; apicibus truncatis, minute crenatis. Membrana lee vis; sutura 
non prosiliens. Sub inflatione basis 5 6 mammulis vel tuberculis instructum. 

Long. 240270, lat. has. 13, It. apic. 9.6. T. II, f. 5. 

One (semicell) only seen ! Apparently nearest to Z>. baculum BREB. var. ft hexa- 
ffonum BOROESEN (Des. Bras. p. 933, t. 2, f. 2, 1890). 

2. D. pertore, n. s. D. minus, 16 18-plo longitrs qaam latum, fere rectum, basi (semic.) 
inflatum, et supra basin inflatione unica. Leniter attenuatum; apicibus truncatis; prope 
apices ccrona dentium (vel crenarum) minutarum. Membrana achroa, hevis. 

Long. 270300, lat. bas. 17, lat. apic. 10 ^. T. II, f, 6. The fact of the little 
teeth or creno being below the apex is peculiar. 

3. D. robustnm, n. sp. D. magnum, rectum, vix attenuatum, margine leviter sinuata, basi 
valde inflate, membrana glabra; apicibus truncatis, tuberculis 30 34 (singulatim positis) 
ornatis, unumquidque supra paullulam rugositatem. Versus apices, sub corona tubercu- 
lorum, incisura parvula incurvata. Sutura prosiliens. 

Long. circ. 700, lat. bas. 63, lat. apic. 50 fit. T. II, f. 8. 

4. D. elfttun, n. sp. D. magnum, rectum; semicell nice incavatac, maxime crassae ad basin 
et apicera; inflatione basali unica; lateribus sinuatia; membrana glabra, sutura prosili- 
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onto?, apieibus truncatis, tuberculis 3540, singulatim positis, ornatis. Prope Doc. 
conmatum BRKB., sed forma et numero tuberculorum differ! 

Long. 540, lat, bas. ot apic. 50, lat. centr. semic. 40 p. T. II, f. 16. 

Somewhat like the preceding species, but a comparison of the apices at once 
shows the difference; it is also near to Doc. alternant NORDST. (Desm. Bras. p. 205, 
t. Ill, f. 3fi, 1869), possibly a var. of that species. 

Bengal, <}. C. \V.; East India, from Utricularia fasciculata, comm. G. v. L. 
5. D. qnaiitilluin, n. sp. D. minus, circ. 9-plo lyngius quam latum, rectum vel leniter 
curvatum; regulariter attenuatum, inembrana Uevis vel levissime punctata, sutura pro- 
siliente, apicibus rotundato-truncatis, dentibus 6 pneditis, supra tumorera basalem tu- 
more minore instructum. 

Long. 160195. lat, bas. 1618, lat. apic. 911 //. T. II, f. 9; T. IV, f. 12. 

Resembling most Doc. Ehrenbergii, RALFS (Br. Des. p. 157, t. XXVI, f. 4) from 
which it (lifters in the teeth, the general outline, and in being not quite half so large. 
The form is very common. 

8. D. aequjile, n. sp. D. parvum, circ. 12-plo longius qinm latum, rectum; supra tinuo- 
rem basalem tumore minore instruetum, inde non attenuatum; apicibus perfecte heini- 
sphauicis. Membrana kevis; sutura prosiliens. 

Long. 192216, lat. bas. 1719, lat. semicell. 1213 fi. T. Ill, f, 11; f. mon- 
strosa T. II, f. 10. 

This little species seems unique. In shape it is nearest to Doc. (Pleur.) Arclwrii 
DBU-. p. 224 (/V. Candianum, t. XIX, f. 1216!) Desm. Sub-alp. 1877, but much 
smaller. 

7. 1). cyliudricum, n. sp. 1). mediocre, circ. 10-plo longius quam latum, rectum; margine 
leviter simuitum; mcmbrana glabra; apice paullulum expanso, truncato, 38 40 tuber- 
eulis parvis instructo; in diametro regulare, vix attenuatum; basi inflatum, et paullulum 
suprsi basin; sutura non? prosiliente. Long. 280 330, lat. bas. 32, lat. semic. 26, 
lat, apie. 28 t*. T. II, f. 11. 

Frequent in Dr. WALLICH'S gathering. It is somewhat like D. cristatum, infra 
No. 20, but differs in outline, in the arrangement of the tubercles, and in the basal 
pjirt of the semicells. 

8. D. nodulosum, BRBB. (RALFS Br. Desm. p. 155, t XXVI, f. 1, 1848; Closterium crenu- 
latam? EHRU. Verbr. p. 123, t. IV, f. 29, 1843; Doc. et Pleur. crenutatum, auct, non- 
null.) f. umlata, n. f. Fere ut in f. typica sed undulata (extra inflationem basalem) 
usque ad apices. Undulationes 7 9. Sutura valida, prosiliens. 

Long. 520, lat. bas. 62, lat. apic. 44 /i. 

Central India. 

HABBNHORST (Fl. Eur. Alg. Ill, p. 142) gives the name of BREBISSON as a synon. 
of Pleur. (Clos.) crenulatum, EHRB. In this he was probably misled by EHRB., who 
quotes (Verbr. 1. c. p. 47, No. 25) BAILEY'S figure in Araer. J. Sci. (p. 302, t III, 
f. 32) as the same as his CL crenulatum. In this work of EHRB. the figure is very 
different from BAILEY'S, (one segment having teeth at the apex and no basal inflation, 
while the other has a basal inflation and no apical teeth!). It is very evident that 
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EHRENBERG'S description, his figure, and his notes on BAILEY'S work, are all very doubt- 
ful in fact invalid! BAILEY'S figure gives long. circ. 555, lat. has. 57, It. apic. 41 ft* 
and seems to be a fair representation of the form of BREBISSON. Of KIIRB.'H figures, 
the nearest to this seems to be that of CL trabecula (Infus. ex. p. t, VI, f. II, No. 3) 
but the icon is very poorly drawn. 

9. D. polymorphum, n. sp. Doc. tenue, circ. 17 19-plo longius quam latum, rectum, 
margine fere planum, regulariter attenuatum; membrana laevi; sutura (sod ctiaui non) 
prosiliente; apicibus truncatis, paullo rotundatis, dentibus 4 inunitis. Tumor basalis 
plus minus prominens. 

Mensuras: Long. 308, lat. bas. 16, lat. apic. 10 {*. 

300, 16, 10 

270, 18, v y.s T. II, f. 13, 17; IV, f. 13. 

Plentiful in Dr. WALLICII'S collection. 

10. D. crenulatum (KHR.) WOLLE (Desm. U. S. Atncr., p. 47, t. IX, f. 1; KOY nnd BISSKT 
Jap. Desm. t. 268, f. 19; D. nodulosum BREB. ex. p. auct. nunnull.; I'lcur. crenulatum 
RABH. Fl. Eur. Alg. Ill, p. 142, 1868; Clonterium crenulatum! KHRB. Verbr. Amcr. 
pp. 81, 123, t, IV, f. 29, 1843). Cfr note under synon. of No. 8. 

Long. 460510, lat. max. 4657 /*. 
Northern India. 

11. D. rhomphcenin, n. sp. D. elongatum, tenue, 30 35-plo longius quam latum, vix at- 
tenuatum, fere rectum; apicetn rotutidato-truncatam, dentos 4 6 preditam, haben*. 
Membrana glabra; sutura prosiliens. Tumores duo supra partem basalem. 

Long. 320380; lat. bas. 13, lat. semic. 9, lat. apic. 8 t*. T. II, f. 18. 
Fairly common in Bengal. Somewhat resembling I), baciiloidw HOY and Bis; ET 
(Jap. Desm. f. 18), but differs in the projecting suture, and the teeth at apex. 

12. D. longiusculum, n. sp. D. elongatum, tenuissimuin, 40 46-plo longius quum latum, 
paullulum attenuatum; frons indiatiucte unclulata, margine regular! ; apicibus rotundatis; 
membrana glabra; sutura non prosiliente; basi paullo inflate). 

Long. 490550, lat, bas. 1416, lat. centr. 12, lat, apic. 89 ^. T. II, f. 19. 

Not uncommon. 

18. D. subcoronulatnm, n. sp. D. mediocre, fila formans. Semicellulac diametro regulari, 
margine paullulum undulato, basi valde inflato, sutura paullum prosiliente; apicibus 
truncatis adhsereritibus in tila conjunctfc; apicibus gemrnis vel tuberculis (una-maculatis) 
20 26 ornatis. Membrana glabra, vel subtiliter punctata. 

Long. 340400, lat. bas. 2832, lat. apic. 2428 ^. T. HI, f. 1. 

The endochrome of this species is in fillets, of which 3 or 4 are visible. At 
the apices a marking (fissure or plication?) proceeds from the base of each tubercle. 
U. D. alternans, NORDST. (Desm. Bras. p. 205, t. Ill, f. 36, 1869) f. minor. Ut in f. ty- 
pica sed minor. D. mediocre, fila formans! circ. 9 10-plo longius quam latius; sutura 
prosiliente; semicellulae in medio attenuates, leviter 7-undatse, undis alternatim majori- 
bus; apicibus truncatis coronul* tuberculorum minorurn ovatorurn circ. 14 (a fronte 
visorum); membrana punctata? 

Long. 416 470, lat. uiax. 46, lat. rnin. (centr.) 39 //, fide WALLAH. 
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Frond linear, sinuous .... Basal and terminal inflations are the largest. 
Suture .... plain and slightly protruding. Terminal edge (apex) abruptly truncate 
and flat, nd having round its edge a coronal of minute oval-shaped glands or pro- 
cesses .... with a central speck on each as if hollow. Colourless or very pale straw 
colour .... Very rarc. G. C. W. Mscr. Nos. 113 and 121. 

16. D. Wallicbianum, n. sp. D. magnum, egrcgium, circ. 11-plo longius quam latum; 
margine levissime undulatum, fere rectum; basi valde inflatura. Membrana sub-crassa, 
glabra; sutura prosiliente; apicibus incavatis et inde expansis, truncatis, 36 40 rugis 
acutis vel dentibus (udpressis non protrusis) ornatis. Vix attenuatum. 

Long. circ. 750, lat, bas. 68, lat. apic. 54 ^. T. Ill, f. 2. 

(Name in honour of Dr. G. C. WALLICH; in token of appreciation of his learning 
and personal worth. W. B. T.). 

16. D. eugeneum, n. sp. D. majus, valde ekmgatum, 16 18-plo longius quam latum; 
margine leviter sinuatum; basi (et non supra) inflatum; paullulum attenuatum; rectum 
vel leniter curvaturn; apicibus rotundato-truncatis rugis vel stigmatis pyriformibus 
20 24 preditis; membrana glabra; sutura non? prosiliente. 

Long. 670720, lat. bas. 2832, lat. apic. 54 ". T. HI, f. 3. 

17. P* Bengalense, n. sp. D. permagnum, egregium, crassum, 9 11-plo longius quam 
latius; inflatio basis plus in juvenili segmine quam in maturo protrusa. Apices versus 
sensim sed paullum attenuatura; ventre paullo tumido; membrana verruculosa; sutura 
prosiliente; apicibus truncatis paullo convexis, processubus qtiadrangularibus 36 40 
instructis. Frondes fila formantes. 

Long. 600780, lat. bas. 6570, lat. centr. 6976, lat, apic. 52 p. 

T. Ill, f. 4 a; b. young (or aborted?) segment (ad nat.); c. showing attachments 
when forming filaments of several fronds (after WALLICH, x 250). 

Dr. WALLICH gives it as smooth or very minutely granulated*, he describes the 
terminal processes as >elliptic glands* the latter is hardly correct! G. C. W., Mscr. 
114 and 122. 

Raneegunge. 

18. D. gloriosum, n. sp. D. longissimum, notabile, circ. 20-plo longius quam latius, rectum, 
supra turaorera basalem turaore minore instructum; ex inflatione basi (usque ad 8 /4 longit. 
semic.) leniter attenuatum, postea ad apicem expansum. Apicibus truncatis, processubus 
conicis 20 22 ornatis; sutura non? prosiliente. Membrana paullulum tenuis, laevis. 

Long. 1000 1080, lat. bas, 50 53, lat. min. (circ. 3 / 4 long, seraic.) circ. 35, 
lat. apic. 49 ,u. T. Ill, f. 5. 

19. D. regale, n. sp. D. magnum, egregium, 10 12-plo longius quam latius; fere rectum; 
marginibus leviter undulatum; basi inflatum; membrana crassa, glnbra vel subtiliter 
punctata; sutura prosiliente; apicibus rotundato-truncatis, coronulam elatam dentium 
(unaquaque tuberculifera) circ. 24 ferentibus. Frondes vix attenuate. 

Long. circ. 624, lat. bas. 64, lat. apic. 56, lat. coronuhe 48, alt. coron. 11 13 v. 
T, III, f. 6. 

This beautiful species seems quite unique in having oeronetted apices. The fact 
of the tubercles being borne upon teeth (or cuneate processes) is notable, L 
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20. D. sceptrum, ROT (Desm. of Mull, in Scot. Nat. p. 39, 1883; non KOxz.; D. tridentu- 
lum, WOLLE Desm. U. S. A. p. 52, t. X, f. 10, 1884; Hedwigia p. 119, 1885). 

F. punctnta, n. f. Magnitudo circa dimidium f. typicee. Membrana punctata; 
punctis reticulatim vel in lineas obliquas ordinatis. 

Long. 130160, lat, has. 810, lat. apic. 7 8.5 p. 

T. Ill, f. 10. 

Near Nilghiri Hills? J. S. 

21. D. orientate, n. sp. Doc. elongatura, 16 19-plo longius quam latius, regulare, medio 
paullulum attenuatum, basi inflatum; marginibus lenissirne sinuatis; membrana glabra 
vel leviter punctata; sutura prosiliente; apicibus truncatis, paullo expansis, 36 44 
tuberculis ovalibus parvis instructis. 

Long. 640700, lat. baa. et apic. 39, lat. centr. 3234 <M. 

T. IV, f. 1. 

The semicells are rarely straight, usually a little sigmoid in shape, or slightly curved. 

22. D. exeelsum, n. sp. D. mediocre, 20 24-plo longius quam latum, fere rectum, regu- 
lariter attenuatum; basi inflatum, supra partem basalem 3 4 tumoribus instructum; 
membrana glabra?, sutura prosiliente. Apices truncatae, dentibus acutis circ. 6 preditae. 

Long. 420480, lat. bas. 21, lat. apic. 15 <w. 

T. IV, f. 2. 

Species near D. Ehrenbergii, but differing in the general outline, in the attenuate 
semicell, and in the acute, not conical, teeth at apex also in the projecting suture. 
Probably the same as D. Ehrenbergii var. Floridense, WOLLE (Desm. U. S. A. p. 159, 
1884); however that is ^without an evident suture or projecting rim, WOLLR 1. c. 

23. D. Ehrenbergii, RALFS (Br. Des. p. 157, t, XXVI, f. 4, 1848; Clos. trabecula EHB. Abhl. 
p. 68, ex. p., 1831; Infus. p. 93, t. VI, f. 11,8 (non 1, 3, 4, 5, 7!), 1838; Pleur. tra- 
becula NAG. Einz. Alg. p. 104, 1849). ft tumidum, n. var. Fere ut in f. typica; sed 
semk'dlula> in medio tumid, dentibus validibus conicis 6 ad apices munitae. Mem- 
brana dense punctata. 

Long. 340360, lat, bas. 24, lat. apic. 22, lat. centr. circ. 25 ^. 

T. IV, f. 4. 

F. typica; this is noted (as Pleur. Trabecula) by Drs. ZELLEK and RABENHOBST, 
1873, from Arracan; it appears also from E. India, ex Utricularia fasciculata, cornm. 
G. v. L. 

It seems clear from the figures in EHKENBKRG'S 'Infusionsthierchen' that he has 
included several species under a common name, and, as no evidence appears to show 
which was the type, it seems impossible to properly place them: hence EHRB.'S nomen- 
clature is apparently invalid. As the apical teeth are so maiked, it is improbable that 
the oft-cited form of EHRB. (Mcteorp. p. 12, t. I, f. 9) can be RALFS' species, but it 
must be allowed that the size given by EHR,, circ. 225 n long., cannot represent the 
true D. trabecula, but rather the /). clavatum KUTZ. EHRENBERG'S measures however 
are very fallacious. Cfr No. 50* seq. 

24. D. raacnlatum, n. sp. D. permagnurn, crassum, 12 14-plo longius quam latius, sub- 
rectum, basi inflatum, unde paullulum attenuatum postea versus apices diUitatutn; sutura 
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prosiliente, apicibus truncatis, contractis, serie 30 34 tuberculorum oppositorum 
rotundatorum ornatis. Membrana crassa, valde punctata. Distantia punctorum 
22.3 f*. 

Long. 680730, lat, has. 60, lat. ccntr. 47, lat. apic. 50; lat. rnin. 42 u. 

T. IV, f. 3. 

25. D. conjunct um, n. sp. 1). sub-mediocre, stupe in fila concatenatum, 16 18-plo longius 
quarn latins; solum basi inflatum; margines undulato fere par all el oe; apices truncatae, 
paullo dilatatae, cum circ. 28 32 tuberculis parvis ovalibus instructs. Sntura pro- 
si liens; mernbrana glabra. In centre seiuicell. sensim attenuatum. 

Long. circ. 420, lat. bas. et apic. 26, lat. centr. 22 p. 
T. IV, f. 6. 

26. D. cristatum, n. ftp. D. mediocre, elongatum, 17 19-plo longius quam latius, fere 
rectum, margine leniter undulatum, basi et apice inflatum; merabrana glabra; sutura 
prosiliente; apicibus truncatis, cum circ. 30 tuberculis parvis rotundatis praulitis, sub 
tubergulis paullulum contractis. Mensura diametri minima in centro semicellularum. 

Long. 520560, lat. bs. 35, lat, centr. 25, lat, apic. 29 ^. 

T. IV, f. 7. 

Cfr /). cylindricum, N. 7 supra. 

27. D. Indicuin, GRUNOW (in RARH.'H Beitr. II, 1865, Desm. Ins. Banka, p. 13, t, II, f. 18) 
f. major. Forma major quarta vel tertia parte quam forma Grunovii: sernicellulis supra 
basin minus undulatis; mernbrana hi3vi, ad apices incrassata; sutura prosiliente. 

Long. K80 980, lat, bus. 2946, lat, centr. 2435, lat. pic. 2639 p. 

The ftomicells are abruptly truncate 1 , and the apical portion is slightly dilated. 
The base is inflated, the edge of the semicell above this being slightly sinuous, the 
centre and upper margins nearly straight; semicells a little attenuated. Terminal 
vesicles large, with moving granules in each. Endochrome in long fillets, with nume- 
rous large globular vesicles scattered here and there, and also a number of smaller 
darker-coloured granules.* G. C. W. 1. c. 

T. IV, f. 8 (after WALLICH, Mscr. No. 103). 

GRUNOW gives the dimensions as, long. 724, lat, bas. 33, lat. apic. 20.5 ^, and 
these nearly correspond with NORDSTEDT'S (Norm. Alg. Bfas. p. 17); the American 
specimens being rather thicker. 

Bengal, G. C. W.; Himalayas, ex Utricularia stellari, G. v, L. 

28. D. truncatulum, n. sp. I), minus, circ. 16-plo longius quam latius, rectum, leviter 
attenuatum, basi inflatum et supra basin tnniore minore pra^ditum; apicibus rotundato- 
truncatis; mcmbrana punctata, apice incrassata; sutura nori? prosiliente. 

Long. 268, lat. bas. 17, lat. apic. 10 f*. 
T. IV, f. 10. 

29. D. abr upturn, n. sp. I), parvum, 14 16-plo longius quam latum, rectum, vix attenu- 
atum; margines fere parallel, basi paullulum dilatata, apicibus truncatis; membrana 
glabra. Sutura? 

Long. circ. 300, lat. bas. 20, lat, apic. 15 u. 
T. IV, f. 11. 
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Near to D. baculum BREB., but much larger arid not proportionally so much 
inflated basally. 

80. D. btcullforrae, n. sp. D. tenue, elongatum, circ. 40-plo longius quain latum, rectum, 
inflationes medicares 2 apud partem basal em, postea inargines recto; apicibus rotundftto- 
truncatis; sutura prosiliente; membrana laevi, apice incrassata. 
Long. 420 510, lat. bas. 13 15, lat. apic. 10 12 /*. 
T. IV, f. 15 (WALLICH Mscr. No. 106 a). 

Northern India; rather common. Differs from D. baculoides ROY et BISSET (J&p. 
Desm. f. 18, 1886) in the basol inflations, the incrassate and sharply truncate apicea, 
and the projecting suture. Endochrome in irregular masses and fillets. Terminal 
vesicles at extremities. Ends truncate.* G. C. W. 

31. D. Sonthalianum, n. sp. D. mediocre, elongatum, circ. 20-plo longius quarn latuni, 
attenuatum, undulatum (undis 10 12 preditum), setosmn; apicibus sub-rotundatis; 
membrana sub-cras&a in apicibus iricrassata; sutura obscura vel prosiliente. Seini- 
cellulse basi non valde inflates. 

Long. 540590, lat. bas. 30 3^, lat. centr. 20, lat. apic. 14 16 <M. 
T. Ill, f. 8 (after WALLICH. Mscif. No. 120). 

Endochrome in long bands, with large granular masses interspersed*, G. C. \V. 
82. D. irregnlare, n. sp. D. mediocre, circ. 17-plo longius quain latius, rectum, regulariter 
attenuatum, marginibus irregulariter undulatum (undis 14 16 preditum); basi valde 
inflatum; apicibus truncatis; sutura prosiliente. Membrana glabra, apice crassata. 

Long. 500, lat. bas. 34, lat. centr. 26, lat, apic. 20 <M. T. IV, f. 9 (after WALLICH, 
Mscr. Nos. 104 and 123). This form is much like D. repandum WOLLE (Desm. U. S. A. 
p. 50, t. XI, f. 1), but differs in the base being much dilated, and in a prominent 
suture being present, 

33. D. setigerum, n. sp. D. mediocre, circ. 12 14-plo longius quain latius; basi inflatum, 
supra inflationem leviter contractual, postea inflatum, et apud apices attenuatum. Forma 
segminis clavata. Apicibus truncatis, leniter rotundatis; sutura prosiliente vel obscura. 
Membrana achroa, dense setosa. 

Long. 280 340, lat bas. 22, lat. semic. max/ 25, lat. apic. 14, setre lou^. 23 ft. 
T. IV, f. 5 (also WALLICH, Mscr. No. 118). 

WALLICH says, 0ne inflation, basal .... extremity truncate. Covered with 
minute setae or hairs. Endochrome in long fillets, passing along both segments through 

the suture It would appear that the projection or otherwise of the suture 

ought not to be looked upon as a constant character. In the numerous specimens 1 
have examined this character has alone been inconstant, and it is certainly insufficient 
of itself to constitute by its presence a distinct species*. In these remarks all will 
agree, but it must, on the other hand, be admitted that in the majority of Docidia 
the form of the suture (when visible at all) is fairly constant! 

There is a marked resemblance between this form and that described by Mr. 
WOLLE as D. hirsutum (Des. U. S. p. 51, t. X, f. 13), which is certainly iwt 
BAILEY'S species, and which I take leave to name D. Wolleanum, after my valued 
correspondent Mr. FR. WOLLB. The above differs in having the ends truncate and 

K. Sv. Vet. Aknd. Hnndl. Bnml 25. N:o 5 S 
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tho suture projecting; it differs from D. spinosum (WoLLE 1. c. t. X, f. 12) in the 
duvate semicells. 

BAILEY'S D. hirsntum (Micr. Obs. p. 36, t. I, f. 8, 1850) is truly, as WOLLE 
suspect*, a Gonatuzygon, and the dimensions give, long. 149, lat. 11.6 12 n (specimen 
dividing!): BAILEY'S remark, ^segments many times larger than broad, conflicts with 
hfr figure, the segments of which are only 6 7 times longer than the breadth! 
Whnt the form is which Mr. ROY discovered on Deeside, Scotland, is not yet known, 
as ARCHER (Proc. Dubl. Micr. Club, Q, J. M. Sci., 1879, p. 438) did not give any 
details of its form; it is to be hoped that Mr. ROY will figure it in the forthcoming 
'Scottish Desmidicuj'. ARCHER, 1. c., stated that the plant WHS not hirsute, but bore 
t'hmflntMl papilla! 

34. 0. crispulnm, n. sp, D. minus, vix attenuaturn, 14 16-plo longius quam latum, rectum, 
*u*pe paullo curvatum, margine regulariter undulatum (undis 11 13 ferens), basi 
pnullulum inftatum; apicibus truncatis, 7 8 crenatis; mernbrana glabra. Sutura,? 

Long. 290320, lat, 2122, lat, apic. 17 t<. 

T. IV, f. 14. 

!*5. D. Sttlebrosum, n. sp. D. medium, circ. 16-plo longius quam latins, rectum, margine 
irregulariter rugatum (superficies rugosa?); semicellulo* in basalem partem 3 4 in- 
fliitioncft fcrentes; basi valde inflata; semic. vix attenuatis; apicibus rotundato-truncatis, 
6-8 crenatis (a fronte visis); membrana sub-cradsa, glabra. 

Long. 450, lat. bas. 30, lat, ceritr. semie. 28, lat. apic. 23 /a. 

T. II, f. 12. 

.W, D. agrfginni, n. sp. IX minus, egregium, peculiare, circ. 12 15-plo longius quam 
latum, rectum, e basi attenuatum; annulis lo?vibus pleno, reliqua parte frondis (circa 
aimulos) punctata; annulis aut in lineas obliquas, aut irregulariter, aut spiraliter, positis; 
margine irregulari; sutura prosiliente; apicibus truncatis, dentibus 6 (4 a fronte visis) 
munitis; basi modice inflata. 

Long. 240310, lat. bas. 2224, lat, centr. semic. 19, lat, apic. 15 t u. 

T. II, f. 14, 15. 

Nearest to D. verrucosuiiij BAILEY (Spec. Amer. Desm,, Am. J, Sci., p. 127, f. 4 
1H4(!), from which it differs in the markings being annular, not rectangular, and in 
their disposition those of BAILEY'S sp. being placed in rings round the cell. Near 
also to Arthrorhabdiuin Afolucceiise EHRB. (AbhJ. Akad. Berol. p. 46, t. II, f. Ill, 13 a b, 
(5U; and to Doc. tewelntum, JOSH. (Burm. Desm. p. 651, t, 25, f. 15); both of which 
apparently forms of BAILEY'S D. vwrucomin. Cfr LAORRHEIM in Krit. Bemerk. zu 
UOHIU. p. 541, 1887. I am indebted to Dr. NOKDSTEDT for copy of BAILEYS little 
memoir and figures. 

:t7, D. uMlenutuni, n. sp. D. parvum, notabile, fila formans; circ. 8 10-plo longius quam 
lutius; vix attenuatum (excepte apices); membrana laeve vel subtilissime punctata, 
p5ce strijitu; semicellulis profunde 3 5 constrictis, versus apicem constrictis extern^ 
dilatatis; apicibus truncatis; sutura non prosiliente? 

Long. 130155, lat. semicell. 1415, lat. apic. 1314 .u. 

T H, f. 7. 
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Near Nilghiri Hills? 

This peculiar little plant seems closely related to D. nodoswii BAILEY (Cfr Xo. 88) 
and to the D. undulatum of the same author (No. 39, q. v.), but it wants the, nodes 
of the one, and the undulate form and basal plications (or stigmata) of the 1 other. 
Three fronds, as depicted, only seen. 

88. D. nodosum (BAIL.) RALFS. (Closterium nodosum, BAILEY, Am. Desm. in Am. J. Sci. 
p. 127, f. 3, 1846; Doc. nodosum RALFS, Br. Desm. p. 218, t, 35, f. 8, 1848; Plettro- 
tcpnium nodosum, LUND. Desm. Suec. p. 90, 1871, et auct. nonnull.; PL (DocidiojM*) 
nodosunt, RACIB. Desm. Nov. p. 35, t. Ill, f. 22, 1889). Besides the tyi>e there appear 
to be two principal forms of this interesting species: 

. typiea (Baileyana). Apices curta, late dilatatiB, crenatce; in semic. vcrticillis 4, 

unoquoque specimine nodis 8 instructo. Hab.,U. S. America. 

ft. Anglicnm, n. v. Apices elongato, prope tines 10 12 nodos parvos (vel tuberculos 
cavos), et in finibus totidem nodulos minores conicos, habent. Noduli in quoque 
verticillo 6 vel 8. 

Capel Curig, Wales, A. W. WILLS near Windermere, W. B. T. 
y. dentatum, ARCHER. Apices modice breves, dentate, dentibus non projicientibus. 
Noduli in quoque verticillo 6? 

Galway, Ireland. AKCH. in Dubl. Mic. Club, Q. J. M. Sci. 1872, p. 194. COOKB 
in Br. Des. p. 13, 1887, gives this a new name, ^a,\ Ifibernicum*. 

Docidiopsis nodosum, RACIB. 1. c. (sub. Pleurotcenio) = /' dentatum forma Polo- 
nica, lobo polari plus elongate, corona apicalis dentibus majoribus instructs,* (nodu- 
Us apicalibus conicis plus quam dentibus?}. Forma pralonga; noduli in quo(|uc 
verticillo 6. 

In Polonia. 

f. Indica. Apices breves, paullo dilatatir, 6-dentatse, dentibus (ut in /'. 
Polo^ica) projicientibus. Noduli in quoque verticillo 6. Forma parva, brevis. Long. 
208240, lat. bas. 36-40, lat, apic. 2021 /a. 
Northern India. 

T. Ill, f. 7 a, Indian specimen; 7 b, apex of ft Antjlimm, leg. A. W. WILLS. 
The Indian form is smaller than those of Europe, America, or Britain; the base of 
some of the semicells is provided with peculiar processes, which appear to be instru- 
mental in holding the segments together. For other forms of basal (and apical) pro- 
cesses or appendages cfr t. Ill, f. 4 c, and T. VIII, figs. 2, 3. 

89. D. undulatum, BAILEY (Micr. Obs. p. 36, t. I, f. 2, 1850) Pleurotwnium nobile Kictrmt 
(Hedwigia, No. 9, 1865, c. ic.); Doc. dilatatum LUND. (Des. Suec. t. V, f. 12, 1871) 
also WOLLB (Des. U. S. A. p. 50, t. L, f. 32, 1884) non CLEVE! Specirnina Indica 
fila foitiiant. 

Long. 260290, lat. bas. 1315, lat, centr. semic. 1617, It, apic. 12 t u. 
T. IV, f. 16. 
Northern India. 

In the Desm. U. S. A,, p. 51, Mr. WOLLE gives this with apices rounded*, nnd 
on t, XI, f. 5 is a figure, which cannot be D. undulatum BAIL. The oriental specimens 



36 W. B. TURNER, FHE8H~WATKR ALGA OF KA8T INDIA. 

have the terminal strias very faint, suture not projecting, plications scarcely visible; basal 
markings or stigmata strongly marked, and pyriform in shape* Apices always truncate. 
I was formerly of opinion that Doc. dilatatum CLBVB (Bidr. p. 494, t. IV, f. 6, 
1863) was the same as thia species, but, after a careful examination of specimens kindly 
communicated by Dr. O. NORDSTKOT, I am sure that, though nearly allied, they cer- 
tainly differ. The remarks of RACIBOUSKI (Desm. Nov. 1889, p. 3) seem to indicate 
that he is of like opinion, but he does not observe that the species is really that of 
BAILEY, as he attributes it to RICHTEK; and LUNDELL, 1. c. pp. 8889, confuses the 
plants, as under /). dilatatum he figures D. undulatum. 

40. D. truncatura, BREB. (Closterium truncatum BREB. in MENQH. Synops. p. 235, 1840; 
CL trabecula, EHR. Infus. ex. p. (quoad fig. II, 1) 1838; D. truncatum, BREB. in RALFS' 
Br. Desm. p. 156, t. XXVI, f. 2, 1848; in litt. ap. RALFS, 1846; Pleurotamium trun- 
catum (sp. commixta!) NAG. Einz. Alg. p. 104, 1849; RABH. Fl. Eur. Alg. Ill, p, 142, 1868). 

Forma paullo tenuior quara f. typica. 

Long. 370, lat. bas. 24, It. max. 26, apic. 19 f*. 

Northern India. 

41. D. pnrruni, n. sp. D. minimum, forma sub-clavatum, circ. 8-plo longius quam latius; 
basi bis inflatum; prope apices attenuatum, ad apices leviter dilatatum; apicibus trun- 
catis, angulis rotundatis; sutura prosiliente; membrana pallide rubido-luteola, glabra, 

Long. 130, lat. bas. et centr. 16 17, lat apic. 10 /*. 

T. IV, f. 18. (WALLICH, Mscr. No. 111). 

Slightly bulging at centre of segments, and then tapered towards the extremity, 
which is truncate. Suture distinct, projecting. With two inflations at base of seg- 
ments, that next the suture being the larger. Empty frond of a palu reddish-yellow 
colour. Endochrorae in irregular bands, with large granules interspersed , G. C. W 
Common in Bengal. Dr. WALLICH observed the state of ^swarming of the gra- 
nules in this species, a state which precedes death in many forms. 

42. D. inornatum, n. sp. D. minutum, circ. 12 14-plo longius quam latum; rectum; apices 
versus attenuatum; basi maximum; sutura non prosiliente; apicibus rotundato-truncat is 
inflatio basalis nulla. Membrana glabra. 

Long. 142168, lat. 1113, lat. apic. 68 p. 

T. IV, f. 20. 

Much resembling D. minutum RALFS (Br. Desm. p. 158, t. XXVI, f. 5, 1848 
but more tumid, and attenuated slightly towards the apices, which are more abruptly 
truncate than in RALFS' form. 

48. D. latum, n. sp. Doc. latum, longit. mediocre; semicellulec longe ovataj; membrani 
pallide fusco-luteola, crassa, valds punctata; apicibus late rotundatis, emarginatis? 
sutura ampla, prosiliente; divisione vel conjugatione incipiente sutura fissa. Formi 
egregia in se insignes duorum generum conjungit, apicem emarginatura Tetmernoi 
cum sutura valida Docidii! Sistit eeque ac Tetmemorus latus! 

Long. 258260, lat. max. 6390, lat istli. 3640, lat suturo 44, merabi 
crass. 2.3 3 l* 

T. VII, f. 1 (divisione incipiente?). 
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This extraordinary form in general outline is much like D. ovatum NOHDST. 
(I)e8. Bras. p. 205, t. Ill, f. 37, 1869), from which it differs in being much smaller, 
not so elegant in shape, in having a distinct constricted portion next to the suture, 
also having an emargination and no dental prominences. Its most peculiar feature is 
the emarginate end, which renders the form anomalous. Dr. NORDSTEDT suggests that 
this may only be apparent (an eidolon specus!\ and that it may consist of a double 
prominence. This is possible, but I would ask, why should not a Docidium be emar- 
ginate or fissured at the apices? I have an American specimen, (one segment being 
like D. truncatum arid the other D. nodulosum,} which is emarginate at both apices; 
and in 1887 I obtained English specimens of those species, which I described (Natura- 
list 1887, pp. 275 and 290) as J9, nodulosum var. y labiatum, and D. truncatum var. 
y emargi~),atum; to which I may add that at first I mistook the fissured ends for 
lateral prominences! I may be wrong, but the above figure was drawn as it seemed 
to be. If Dr. HANSGIRG (Prodr. Algfl. Bohrn. p. 187) finds a Dyxphinctium with 
emarginate apices, it is simply a similar case in a correlated form! 

44. D. rotnndatum, n. sp. Frons curta, lata, semicellulse late oviformes, ad basin semi- 
cellularum maturarum (cell, copulative?) uncinas interims tres; frondis longit. =- 2 l / 2 -plo 
latit. Mernbrana crassa, valde punctata, achroa vel pallide luteola; apicibus truncatis, 
angulis rotundatis; massa chlorophyllacea in fasciis irregulariter distributis, nucleos 
arnylaceos plurimos involventibus. 

Long. 200 215, lat. max. 80, lat. isth. 40, lat, apic. 25; membr. cr. 2.6 p. 

Northern India; Bengal. T. VII, f. 2 a. 

As previously remarked, I cannot help but think that the uncinate sutural pro- 
cesses must assist in the adhesion of the semicells, but it may bo that they play a 
higher part in securing the mutual cohesion of the opposing semicells at conjugation? 
These little processes seem to be internal; for with the double semicells approximated 
they are not visible. 

45. D. pyriforme, n. sp. Frons sub-curta, lata; circ. 3V 8 -plo longior quam lata, semi- 
cellule pyriformes (unde noraen specificum); membrana sub-crassa, valde punctata, seini- 
cellulis ad basin constrictis, lateribus prolongatis (inter se?); apicibus truncatis, imgulis 
rotundatis, dentibus amplis conicis 6 munitis. Sutura? Semicellula unica tanturn visa. 

Long, (semicell.) 96, lat. 54, lat. isth. et apic. 24, long. dent. 5.7 ft. 
T. VII, f. 3. 

Nearest D. ovatum NORDST. (Desm. Bras. p. 205, t. Ill, f. 37, 1869), from which 
it differs in size, in the suture?, arid in the dental processes. 

46. D. tnerrne, n. sp. Doc. curtum, latum, 2 1 /, 3-plo longius quam latius, oblongum; 
semicellulae longe ovatae, basi inflates, versus apices paullo attenuate vel incavativ, 
apices truncatae. Membrana achroa, glabra, apice incrassata; sutura fusca-brunnea, rion 
prosiliens, duplex vel fissa! A. vertice visum orbiculare. 

T. IV, f. 2 b (basis sola!). After WALLICH, Mscr. No. 92. 

Endochroine in irregular fillets or patches .... No terminal vesicle obser- 
vable, G. C. W. 

Long. 169, lat. max. 65, lat. isth. 38, It. apic. 20 /t. 
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I have omitted to give full figure of this, as I formerly imagined it was the 
same as D. rotund atum, supra, but on more carefully considering WALLICH'S figure 
I am convinced that they are distinct; Dr. W. expressly says Frond smooth* and 
it differs in various details from the preceding forms. 

Notwithstanding Dr. WALLICH'S remarks as to the absence of locelli at the apices 
of this species, it is reasonable to suppose, by analogy, that they exist. MASKELL 
(Desm. N. Z. p. 310) says that they exist in D. ovatum NOBDST. (=!>. dilatatum ejus, 
non CLEVB), and that is a cognate form. 

47. D. dentlculatum, GKUNOW (Desm. u. Diat. Insel Banka, p. 13, t. II, f. 19). 

Long. 270310, lat. bas. 2025, lat. apic. 1719 /u. 

East India, from Utricularia fasciculata; Himalayan District, ex Utr. stellari, 
comm. G. VON L. 

These plants accord well with GRUNOW'S descr. and fig., except that they only 
have 8 minute tubercles at the apices. 

48. D. coronulatum, GRCN. (1. c., p. 14, t, II, f. 20). 

Long. 486508, lat. max. 4649 ^. 
East India, ut sp. pnecedente, G. v. L. 

49. D. baculum, BREB. (Closterium baculum, Alg. Fal. p. 59, t. 8, 1835; D. baculum BREB. 
in RALFS' Br. Desm. p. 158, t. XXXIII, f. 5; Cl. trabeculoide* CORDA Obs. t. 6, f. 44, 
1840; Pleurot&nium baculum, $uct. iionnull.). 

Long. 180220 t ", lat. centr. semic. 1113.5 ^. 

This was noted from Burmah by Drs. ZELLEK and KABKNHORST, S. KURZ legit, 
1873; it occurs now from E. Bengal, ex Utricularia ftexuosa, comm. G. VON L. 

50. D. trabecula, EHR. (Closterium trabecula, EHR. Abhl. Berl. Ak. 1831, p. 68 sec. LUN- 
DELl; Infus. p. 93, t. VI, f. II, 4, 7; Docidium trabecula WOLLE, Desm. U. S. Amor. 
p. 48, t. XII, f. 1 3; Pleurotceniuin trabecula auct. nonnull.); f. typica. 

Long. 380460, lat. 2231 u. 
East India, ex Utricularia fasciculata , G. VON L. 

This is decidedly a critical species*, as until recently it has been synonymized 
along with RALFS' form, D. Ehrenbergii. Cfr No. 23. Consensus of opinion seems to 
have accepted a form with more or less swollen sides, and truncato-rotund not den- 
tate nor creriate apices, as the true one. EHRENBERG'S species is a 'multifarious' one; 
the figs, given in Infus. t. VI, f. II apparently resolve themselves into: 
Fig. 1 == Doc. truricaturn BREB. 
2, 5 = D. clavatum Ktm.? 

* 3? 6 = D. nodulosum BREB.? (3. I), crenulatum?). 
4, 7 = D. trabecula genuina? 
8 D. Ehrenbergii RALFS? 

See the figures of WOLLE, 1. c.; WEST, in Journ. R. Mic. Soc. t. II, f. 11, 1889; 
and of ft crassum WITTR. Got. Ol. Satv. Alg. t. IV, f. 17, 1872. 

51. D. rectum, DELP. (Pleurotcenium rectum, Desm. Subalp. p. 225, t XX, f. 8 ! l.l f 1877; 
Penium rectum, W T ILLE Sydamer. Algfl. p. 22, 1883. 

Long. 240259, lat. bas. 16.6, lat. 1315 ^. 
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East India, ex Utricularia fasciculate G. v, L. 

I think that this sp. is correctly placed by DELPONTE among the DociJia, it can 
hardly be a Penium as it possesses a decided basal inflation. 

T have purposely retained the Docidia under their old generic appellation, not only 
as a question of priority, but I imagine that sooner* or later the name Pleurotanium of 
NAGKLI will be discarded. As before stated, I deem it quite as reasonable to classify 
solely by form, as to make attempts at classification in which form and cell-contents both 
play a curiously commingled part. LUNDELL, to whom the acknowledgments of Algo- 
logists are due for so highly adding to our knowledge, divides the present genus into 
Docidium (without apical vesicles, and having axillary chlorophyll) and Pleurotaanium 
emend, (with apical vesicles and laminar chlorophyll). His first example is Doc. baculum 
BRBB,, of which RAI.FSS, Br. Dcsm. t. XXXIII, f. 5 a (indistinctly) and DRLPONTK, Dcstn. 
subalp. t. XX, f. 15, 16 (distinctly) give figures with 'locelli' at the apices! As 1 have seen 
English specimens of this plant both with and without apical vesicles, I have considered 
them as a sign of age or state (yet unknown) of the Desmid; and, like WALLICH, I find 
their presence to be somewhat inconstant. In young and undeveloped specimens the ab- 
sence of vesicles is not unexpected, but it is very puzzling to account for their frequent 
absence in fully developed fronds. Cfr ARCHER in Proc. Dubl. Micr. Club, Q. J. Mio. Sci., 
p. 262, 1865; and p. 121, 1866. For a form-classification of Docidia, I suggest the 
following subvenera: 

A. Orthiduim (*Jp#os = rectus; fdtog = sui generis). 
Cellulis loevibus, punctatis vel granulatis. 



Typ. sp. Doc. trunratum, Ehrenbergii, sceptrum. 

B. Rutidium ($vT/tiioco corrugo; etc*.). 

Cellulis plus minus rugosis. 

Typ. sp. L). verrucosum, salebrosum. 

C. Hammatidium (cl,u t u(x = nodus; etc.). 

Cellulis nodibus instructis; sectio stellatis. 
Typ. ap. Doc. nodosum. 

D. (Edematidium (oW^uct = tumor; etc.). 

Cellulae tumores ferentes; sectio circulares. 
Typ. sp. D. undulatum, Burmense. 

E. Oontidium (coov ~ ovum; etc.). 

Semicellulis plus minus ovatis. 



Lateribus fere rectis,. vel leniter 
curvatis. 



Lateribus undulatis vel nodiferis. 



Lateribus valde curvatis. 



Typ. sp. D. ovatum, pyriforme. 

A classification of Pleurotcenium (excl. Docidium) has been proposed by RACIBORSKI, 
Desrn. Nov. p. 35, 1889, the foundation of which is the basal aspect of the semicell. In 
this he unites A, B and E, supra, under Pleurotcenium, NAG.; C under Docidiojms ejus, 
while Triploceras BAIL, forms his third sub-genus, his definition of which is only framed 
to include the tumid and verticillate species, and not such a plant as T. abbreviaturn, NOB.; 
D. undulatum BAIL, (as D. nobile* RIGHT.) he places under Docidium, 1. c. p. 3. Hence, 
if Dr, RACIBOUSKI intended to classify bv basal aspect onlv, ,he should have included the 
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majority of the species of Triploceras (i. e. those with stellate sections) along with D. 
nodosum under Docidiopsis ! 

Gen. 12. Dysphinctium, NAG., ex. p. 

(Einz. Alg. p. 109, 1849; Calocyh'ndrns et Dysphmctium; excl. Actinotcenium^ ex. p., sensu NAEGELIO, sed formae 
pro max. parte retenUe; Pleurotceninm NxO.? ex.. p.; Plcurottrniopsis LUND. ex. p.). 

1. D. dubium, n. sp.? I), parvurn, duplo longing quam lat urn; sernicellulge sub-globosae, 
apice rotundata*, raedio leniter sub-acute conatrictse^membrana lasvis. Long. 26.5, lat. 13 ^. 

T. I, f. 1, 2. 

2* D. inferum, n. sp.? D. parvum, duplo longius quain latins, sub-globosum; apice ro- 
tundatum; medio modice constrictura. Meinbrana laevis. A vertice visura circulare. 
Long. 20, lat. 10 t u. 
T. I, f. 21. 

3. D. exile, n. sp. D. rninutum, lV 2 -plo longius quam latura; semicellulee basi dilatatae, 
supra recte attenuate, apice rotundatft, medio paullo et leniter constricts, A vertice 
rotundatum. Membrana kevis. 

Long. 20, lat. 13 t u (also in WALLICH Mscr. No. 98). 

T. I, f. 21*. 

Searsole, Oct. 20, 1855. Common, G. C. W. 

4. D. viride (CORDA) DK TONI (Sylloge Chlor. p. 885, No. 16; Dysph. Cordanum (BREB.) 
HANG. Prodr. p. 186; Cosmarium colpopelta BHEB. apud ARCHER in Prit. Inf. p. 734; 
(Josmarium Cordanum BREB. in RADII. Fl. Eur. Alg. Ill, p. 177; TURNER, Journ. Roy. 
Micr. Soc. p. 934, t. XV, f. 4 (fig. vitiata, in separ. emend.!); Colpopelta viridis, CORDA, 
Anirn. Microsc., in Almanach de Carlsbad, p. 206, t. II, f. 28, 1835). 

Long. 3945, lat. 2528 p. 
Northern India. 

5. D. subturgidum, n. sp. D. magnum, circ. duplo longius quarn latura; turgidum; ovale, 
membrana crassa, rogulariter punctata, apicibus sub-rotundatis, medio incisura leniter 
incavato. 

Long. 140150, lat. 6674, lat, constr. 6064 /*. 

T. VII, f. 4. 

Near to C. turgidum BREB. (Pleitrot. turyidum, DBrl; Caloc. turgidus, KIRCHN. 
Alg. Schles. p. 142), but differs in both size arid outline; being only f / so l^ge and 
less tumid at the base of the seraicells. 

6. D. grande, DBLP. (Desm. Sub-alp, p. 231, t. XXI, f. 9, 1877) van cuneatum. n. v. 
D. maximum, latissirnum, circ. duplo longius quam latins; semicellulis ovato-cunei- 
formibus, e basi attenuatis; membrana crassa, irregulariter punctata; apicibus late 
rotundatis; sinu leniter incurvato. 

Long. 195220; lat 95100, lat. constr. H5 92 ft. 
T. VII, f. 5. 
Near Nilghiri Hills? 

This variety is distinguished from the type by its sides being attenuate towards 
the apices, which are truncato-rotundate, not simply rounded. 
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7. D. connatum (BREB.) REINSCH (Cosmanum connatum, BREB. in RALFS' Br. IVsm. p. ION, 
t. XVII, f. 10; Dysph. connatum, REINSCH, Algenfl. p. 178, 1867; Dysph. Mtneyhiiii- 
anum, NAG. Einz. Alg. p. 112, t. VI G, f. 2, 1849; ('alotylindru* <*onnatn*< Kinmx. 
Alg. Schlesiens, p. 143, 1878) f. lye. 

Fere ut in f. typica, sed membrana non punctata. 

Long. 6670, lat, 5054, lat. constr. 4648 ft. 

T. VII, f. 6. 

This form is a little smaller, and the sin\is more open, than in tne type. 

8. D. monile, n. sp. I), minus; fila formans; circ. lY 8 -plo longius quam latins, sub- 
globosum. Semicellulsp rotundata>, medio leviter constricts, sinu incurvatio; utraquc 
semicellula nucleo amylaceo singulo instructa; massa chlorophyllacea versus polos fissa. 
A vertice visum circulare. 

Long. 22.724.5, lat, 1516, lat. constr. 9.511 p (after WALLICII Mscr. No. 97). 

T. VII, f. 13. 

This species shows a constant inclination to assume the filamentous form. G. C. W. 
ft. D. retusum, n. sp. D. minimum, l l / f ! 8 / 4 -plo longius quam latmn, sub-globosum; 
semicellula* globosse; sinus rotundatus; membrana Inevis, tenuissima; a vertice visum 
circulare. 

Long, 14 16, lat. 9, lat. constric. 7 ft. 

T. VII, f. 10. 

Cos. globoso, BULNHEIM (in Hedwigia, Bd. 2, p. 52, t. IX, f. 8, 1861) consiiaile 
sed multo minor. 

10. D. heterodoxunij n. sp. D. parvum, circ. l s /4-plo longius quarn latius, ovale, flemi- 
cellulis sub-hemispheericis, basi granulis (in lineam positis) instructis; sinu sub-acuto, 
breve. A vertice visum circulare. Membrana laevis, sub-crassa. 

Long. 2830, lat. 16, lat. constr. 12 fit. T. VII, f. 15. 

Tar. ornatnm* Semicellulre annulis duplicibus concentricis punctatis vel granulis 
ornatse. T. VII, f. 14. 

The smooth form might possibly be mistaken for 7). dubium (T. I, f. 1, 2), but 
the basal puncta (granules?) separate it from that form. 

11. D. as per s urn, n. sp. D. mediocre, circ. lV 3 -plo longius quam latius, rnedio modice con- 
strictum; sub-globosum, semicellulis late rotundatis; sinu sub-acuto, interne rotundato; 
sutura laevi. Merabrana crassa, granulis raagnis in obliquas series ordinatis. A vertices 
visum rotundatum vel late ovale. 

Habitu D. connato proximum. 
Long. 66, lat. 48, lat. constr. 35 ^. 
T. VII, f. 16. 

12. D. Cohnll (KmcHN.) NOB. (Calocylindrus Cohnii, KIRCH. Alg. Schles. p. 142, 1878) VHP. 
regulare, n. v. Longe ovale; a vertice late ovale, a latere paullulum compressum, 
apicibus paullo depressis. MeHibraria verrucosa, nodulis in seriebus obliquis instmctn. 
Minor quam i. typica. 

Long. 94 102, IW. 50 66, lat. constr. 4244, crass, circ. 40 ^. 
T. VW, f. 3* 

K. Sf. Vet. Ak*d. HDdl. Btod. 25. N;o 6. 
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Northern Indin. 

Xear to />//*. rtriolatina NAO. (Einz. Alg. p. 112, t. VI G, f. 1) and Dys. tesse- 
latum DKLP. (Desm. Sub-Alp, p. 232, t, XXI, f. 13), but it is smaller than either, and 
the segments are attenuate and a little depressed or truncate-rotund at apex. HANR- 
<;WG, Prodr. p. 246, makes this sp. a var. Cohnii of his Cosmaridiwn striolatum, but 
the arrangeinent of the granules seems to difter from NAGELI'S plant, in which the 
rows of granules are regularly horizontal; cfr NAG. t. VI G, f. 1 b. 

13. I). Wllkf, n. sp. I), oblongum, mediocre, duplo Jorigius quam latum; semicellulis ova- 
lilwft, apice rotundatis; inciaura mediana sub-acuta, externe atnpliata; rnembrana granu- 
lata, granulis in series hori/ontales (circ. 10) et transversas (01 re. 9) ordinatis. A ver- 
tice ovale. 

Long. CO, Int. 29, lat. eonatr. 1920 jit. 

T. VIII, f. 40. 

Northern India; Bengal. 

Nearest to CW. p*eu<lama'nnm, WILLK (Syd-Amer. Algfl. p. 18, t. I, f. 37, 1883), 
from which it differs in the cells being larger and more ovate, also in the disposition? 
of the granules. Name in honour of Dr. N. WILLE, t ! ie eminent Norwegian Algologist. 

14. I), basidcfornin, n. sp. I), minus, fere duplo longius quarn latius; semicellulae globosa*, 
Iwisi (in qunque) ordine gmnulorurn (circ. 10 a fronto visorurn) decorate, membrana 
relicjua hevi; sinu valde nmplo, interne rotundato. A vertice late ovale, fere circulare. 
Membrana eolore pallide fulva-carnosa 

Long. H4, lat. 18, cr. 16, lat. eonstr. 11 /a. 
T. VIII, f. 42. 

15. D. qunlum, n. sp. I), sub-mediocre, duplo longius quarn latum, elongatum, medio 
paullulum constrictum; in centre Iseve SemicellulaB ovales, gr ami lat a?, granulis in series 
9 latitudinaliter positis, in lineas verticales etiam ordinatis. Sutura amplissima, rotun- 
data. A latere visum anguste lanceolatum, modice constrictum. 

Long. 40, lat. 20, crass. 12, lat, isth. ItJ t u. 

T. X, f. 9 (after WALLICH, Mscr. No. 158). 

*C. attcnuatum BREH.? G. C. W. 1. c. This species appears, to be intermediate 
between Cos. attemiatum and Cos. amamum BHEB. (in RALFS Br. Desm. pp. 110 and 
102), but. differs from both in the regularly ovate semicells, the rounded sinus, and 
in the regularly arranged granules. 

Ifl. D. Nubconnatuni, n. sp. I), mediocre, circ. 1 8 pars longior quam latum; ovale, apice 
late rotundatum; semicellulae fere hemispheric^?; membrana achroa, glabra. In medio 
leviter constrictum. Massa chlorophyllacea, in quacjue semicellula, radiata. 

Long. 55, lat. 47, lat. wmstr. 45 t u (after WAT.LICH, Mscr. No. 185). 

This form being almost exactly in shape like No. 7 (supra), though hardly so 
rotund or so much contracted, I have not figured it. It is near to Dys. (Cos.) pteuflo- 
coimatum (NcwnsT.) (Desm. Bras. p. 214, t. Ill, f. 17, 1869), but differs in the smooth 
membrane and in the endochrome being in one mass, in each semicell, not in four. 
17. D. snpruconnatam, ri. sp. D. sub-magnum, circ. I'/g-plo longius quam latum, longe 
ovule; semicellulrc sub-globose, regulariter rotundata*; sinu brevisaimo, apertissimo; 
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meinbrana punctata, punctis in lineas trausversas circ. 15 positis, contrail partc frondis 
lajvi. A vertice latissimo-ovale, fere circulars. 

Long. 70, lat. 45, lat. isth. 35, crass. 40 p. T. IX, f. 5. 

Nearest to the related species, which are all closely similar in form to, y<1 dif- 
ferent in detail from, I), connatum (BRKH.) REINSCII. 

18. D. pKeudoconnntum (NoRDST.) NOB. (Co*marium ju<.-countituiu, NORDST. Alg. Bras. p. 214, 
t. HI, f. 17, 1869; LUNDELL Desm. Suec. p. 45; t'aloct/lintlnu* jwemlocuniiatuH WOLIJ; 
Desin. U. S. A., p. 55, t. XII, f. 11, t. XLIX, f. 10, 11; Plt'urot&Hioitxi* pseudo connate 
LAGERH. Alg. Bidr. p. 197). 

Long. 41, lat. 26.6 p. 

This is near NORPSTEDT'S Brazilian form, but much smaller than the Swedish 
plant of LUNDKLL. 

Himalayas, from Utricularia xtellarin; East India, from Utr. f(iwlrnlata, romm. 
G. v. L. 

19. D. Lagerheimianum (Coxm. Lat/erheuuunuiin, TURNER in litt. 1889). I), magnum, rin> 
lYjrplo longius quam latius; elegantissimum; fore biglobulatum; semirellulis sub-circu- 
laribus; incisura mediana breve, ampliato, rotundato. Membrnna sparse seel graviter 
punctata, nodulis vel dentibus conicis, paullo longis ornata nodulis radiatim pusitis. 
A laterc 4 visum paullo comprcssum; a vertice late ovale. 

Long. 120130, lat. 74 82, lat. constr. 5054, long, nodul. t 7, crass. (!(i ju- 

T. XXII, f. 6 a, b. 

Khasia, super Brahmaputra Humen; ct montibus Emodis (Himalayas); <i. DI-; 
LACiERiiKiM benigne cornm.; ex Utriculariis Indiris. riarissimo (J. DK LA(U-:RHKIMIO linnr 
speciem dcdicavi. 

20. D. paxillosum, n. sp. 1). magnum, perlatum, ciiv. 1 1 / a -plo longius qiuun latius; sub- 
globosurn; semicellulis sub-hemispluvricis; incisura mediana brevissima, apcrta, i-otun- 
data. Meinbrana Inevis non punctata, scd riodulis vel dentibus modico clongatis, 
conico-acutis vel conicis, paxilliformibu,s*, instructa nodulis in lineas liorixon- 
taliter ordinatis. A vertice visum iale ovale: a latere clepsydriformo, nudio paullo 
constrictum. 

Long. 120130, lat, 85 95, lat, constr. 6872, long, nodul. H 5, crass, ttfi ". 

T. XXII, f. 5, a, b. 

Khasia, etc., ut in sp. prtvcedente. 

21. D. conicum, n. sp. D. parvum, circ. l : V 4 -plo longius (juam latum, scink-cllulis sul>- 
conicis, ventre inflatis, versus apices sensiin attenuato-incurvatis, apiribus rotundatis; 
incisura mediana brevi, sub-acuta. A vertice visum perfecte circulurc. Momlmuin 
glabra. Cytioplasma in quaque semicellula radians. Long. 14 18, lat. 8.5 11 /i. 

T. I, f. 26, (also WALLICH Mscr. No. 96). 
Raneegunge, Oct. 1855. Very rare, G. 0. \V. 

Note. This genus has a distinct connection with the preceding sub-genus of l)i> 
rjiilium, from which and from certain species of Peniiun also (cfr LLND. Desm. Suec. p. 7). 
it differs only in the absence of 'apical locelli' while from Docidiwn (K Ooiititliinit) it 
differs also in the absence of a marked suture, and decided constriction. There an* ;irgu- 
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merits for and against the removal of the constricted Penia into another genus, but, if re- 
moved, they would form a section of Cylindrosphinctium, and immediately follow Docidium. 

Dysphinctium naturally divides into 2 sub-genera, according to the shape of the frond 
and semicells. 

A. Form cylindrical (nearest to Docidium): 
Cyltadroaphinctium (xvhvfyog, cylindrus; otytyyeo, stringo). 

Typ. sp. Dysph. cylindricum, cucurbits, attenuatum. 

B. Form sub-globose (nearest to Spondylosium and Cosmarium): 
8phrOHphlnctium (a<pcupa y globus; etc.). 

Typ. &p. Dysph. connatum, Cohnii, globosum (BULNH.) NOB. 



Gen. 13. Spondylosium, BREB. 

(BRfcB. in KITZ. Sp. Alg. p. 189, 1849; BafcB. Liate p. 119, 1856; Leuroneiiia, WALLICII Deem. Bengal, 

p. 193, 1860). 

1. Spond. oyale, n. sp. S. mediocre, circ. I'/s-plo latius quam longum, nudum, ceilulis 
gingulis Cosmariiformibus; semicellulae depresso-ellipticre, lateribus rotundatis, isthrno 
nullo, sinu triangulari-acuto, externe ampliato; membrana glabra. A vertice ovale; a 
latere modice constrictum, sinu rotundo, semicellulis globosis. Corpuscula amylacea bini? 

Long. 20, lat. 28, lat. constr. 914, crass. 11 p. T. XVIII, f. 3. Divisio cellu- 
lartim T. XVIII, f. 9 (sec. WALLICH Mscr. No. 65). 

Bengal; also Khasia, ex Utricularia sp., comm. G. v. L. 

2. S. fragile, n. sp. S. minus, jpaullo latius quam longum, depressurn; semicellulrc depresso- 
clolnbriformes, apice truncato-rotundatae, angulis basalibus acutte, sinu latiori, irquali, 
interne rotundato; isthmum distinctum ferens; membrana glabra. A vertice visum 
acuto-ovale; a latere globulatum leviter constrictum. 

Long. 8, lat. 9, lat. isth. 33.6, crass. 5.5 ^. T. XVIII, f. 4. 

Nearest to S^hcerozosma (Spon!) pygmaeum COOKE (Br. Desm. p. 5, t. II, f. 5) 
non RABH. (as R's sp. is Cosmarium pygmceum ARCHER, a totally different plant); the 
shape of the cell and sinus do not, however, agree with COOKE'S species. 

3. S. nltens (WALLICH) ARCHER (in Proc. Dubl. Micr. Club, 29 Ap 1 - 1870; LUNDELL Desm. 
Suec. p. 93; Leuronema nitens WALL. Desm. Bengal, p. 193, t. VII, f. 10 14, t. VIII, 
f. 12, 13, 1860). 

S. ceilulis paullo latioribus quam longis; zygosponu globosic. Interdum con- 
jugatio lateralis faciens? <* typica, WALLICH 1. c. f. 10, 11. 

A. No isthmus. 

1. typica f. major. Long. 2527, lat. 2830, lat. constr. 9, crass. 1617 t*. 
G. C. W. Mscr. 69. 

2. f. minor. Long. 1415, lat. 1617, lat. constr. 78, crass. ? p. 

3. far. ft triangulare, n. v. Triangulare, valde constrictum. 

Long. 2125, lat, 24, lat. constr. 810 ft; WALLICH 1. c. p. 194 var. y, 
t. VIII, f. 12, 13; Mscr. No. 62. 
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B. A decided isthmus, 
(var. ft WAUUOH, t, VII, f. 1214). 

4. Yar. ft triangulare f. producta, n. f. Long. 25 28, lat. 24 25, lat. constr. 10, 
long. isth. 56 /i. WALLICH, Mscr. No. 62, f. 3. 

5. f. tensa, n. f. Long. 2635, lat. 2532, lat, constr. 810, long. isth. 

68 //. WALLICH, Mscr. No. 62, f. 3 a. 

T. XVIII. 1, f. 7; 2, f. 6; 3, f. 17 a, c; 4, f. 17 b; 5, f. 10, 11. 
WALLICH, in Deem. Beng. gives dimensions: 

1. Long. 1620.6, lat. 20.530.6 f*. 

2. 20.626, 1830.5 ft. 

3. 4. 20.526, 20.530.6 I*. 

The spherical zygospores are of a reddish brown colour when mature, and arc 
about 17 20 ft in diameter. In the 3-angled var. the endochrome is triradiate, each 
ray bifid, as in Staurastrum commonly. The discovery of the elongated forms sets at 
rest the question that an isthmus may normally exist within this genus; cfr DE TONI 
(Sylloge p. 792, definitio generis) 'isthmis riullis'! WALLICH'S icons ex Mscr. (copied 
in 2 )art by me) appear to give a suggestion that lateral conjugation may occur, al- 
though he figures zygospores in abnormal positions. NORDSTEDT, in litt., asks How 
can a passage or tube be formed between the apices of two old Dcsmid-cells? The 
question is hard to answer, but, as Desmidian anomalies are of frequent occurrence, 
I would suggest that if lateral conjugation can and does occur in the ZygnemaeecB it 
may also take place in the filamentous Desmidiece. 

4. 8. Incurvatum, u. sp. Spon. egregium; circ. sexta parte latius quam longurn, isthmian 
distinctum habens; semicellulse ovato-incurvattv, dorso paullo protento*, planar; incisura 
mediana profunda, tgquali, interne rotundata, rnaxime infra, apertura paullo constricta; 
mcmbrana glabra. A vertice visum compresso-ovale; a latere clepsydriforme modicc 
coristrictum. Conjugatio scaliformis vel lateralis. Zygospora globosa, la i vis, mein- 
brana tenui. 

a. major. Long. 2426, lat. 2730, lat. isth. 78, crass. 15-16 /u. 

b. minor. 1619, 2426, 6, 1113 
T. XVIII, f. 8. WALLICH, Mscr. No. 67. 

This sp., like the preceding, appears able to conjugate as certain of the Zygne- 
macece both laterally and with opposed cells of its own or another filament. Dr. NORD- 
STEDT (in litt.) suggests that the spore-like bodies within the cells may be of parasitic 
origin; this I cannot explain; neither can I give any explanation of the globular spore- 
like body shewn by WALLICH as being placed between the apices of two ceils, and noted 
by him. In 67 c WALLICH says, here and there an empty joint (cellule) Iiaving a 
sporangium at its central part, in this case pale reddish-green >. The only solution of 
this strange appearance seems to be that copulating filaments may dissociate after part- 
coinpletion of union, and that the resulting zygospcres may remain, here and there, 
attached to one filament. The Zypospore is colourless or pale red; at a the sporangial 
cell appears to spring from the junction between two joints -, at b from an isthmus be- 
tween segments,* G. C. \\. (Fig 7 is ad nat., the spore only copied from Dr. \Y.j 
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fig. 8 is all after WALLIOII). The Zygospore has a diameter of 15 18 //. The length 
of the isthmal portion of the frond is 2.6 3.8 ft. 

5. 8. Mungulporeanum, n. sp. 8. minutum; fere tarn longum quam latum, depresso-ovale; 
sinu profundo, interne uquali, parumque aperto, extertie valde ampliato; sernicellulaj 
ovatti?, lateribus acuta>, dorso depressaj; inembrana glabra; isthmo curto sed distineto 
inter semicellulas. A vertice visuni ellipticuin, apice acutuin; a latere ctepsydriforme, 
niodice constrictum. 

Long. 89, lat, 9, lat. isth. 1.72; long. istluO.8 1.4; muss. 3.5 /i. T. XVIII, f. 14. 

Certain correspondence I have lately had with Algologists induces me to state 
that I consider that when the sinus of a plant is linear the length of isthmus is prac- 
tically w7, but when in this genus I refer to species possessing isthmi my remark tends 
to show that between the semicells there is a distinct and more or less elongated (though 
laterally constricted) 'neck'. It may surely be granted that an isthmus may possess 
length as well as breadth! 

o. 8. rectum, n. sp. S. mediocre, fere tertia parte latins quam longum; quadraticum; 
aemicellulas dcpresso elliptica*, dorso plamu, lateribus rotundatar, inembrana lavi; sinu 
Hinplo, aperto, sub-a'quali, interne rotundato. S. isthmo parum longo, distineto. A 
vertice visum compresso-ellipticun:; a latere angusto-clepsydriforme, medio modiee con- 
strictum. 

Long. 1416, lat. 22, lat. isth. 67, crass. 78 f*. T. XVIII, f. 20. 

The isthmus is rather long (3.5 4 ^) for the size of the frond. 

7. 8. reniforme, n. sp. S. magnum, circ. quarta parte latius quam longum, ovale, valde 
constrictum; semicellulge reriiformes, dorso supplano-convexa*, basi paullo dejecta,*, la- 
teribus rotundatse; membrana glabra; sinu angusto, extrorsum paullulum contracto- 
A vertice visum compresso-ovale. Habitu fere cum Cosmario phaseolo BKEB. com- 
parandum. 

Long. 2325, lat. 30 32 ? lat, constr. 57, crass. 13 p. T, XIX, f. 6. 

In this species there is an Isthmus, but it is only about 2.5 H long. 

8* 8. lamelHferum, (Coiuxv) NOB. (Sphcrrotosma lainelliferum COKDA, Micr. Obs. in Aim. 
Carlsb. p. 206, t, IV r , f. 29, 1840; AHCHKK in Prit. Inf. p. 724, 1861; RALFS Br. Desm. 
p. 208; WILLE Norges Fersk-alg. p. 58, t, II, f. 40? 1880) var. attenuatum, n. v. 

Semicellula) late elliptico*, non reniforines ut in f. typica, lateribus acuto-rotun- 
datiu, apud margincm lateralem macula utiica instructcc, dorso leniter convex, apice 
in processu brevi truricato (latit. fere duplo longit.) producta; membrana glabra; sinu 
profundo amplo fere a>quali iritemc rotundato. A vertice visum coinpresso-ellipticum; 
^lamella tenui-elliptica. 

Long. 1214, lat. 1933, lat. constr. 56, crass. 78 p. 

T. XXI, f. 2x700, after WALLICII Mscr. No. 53. 

This seems to be very near to OOKDA'S species, especially as WALLICH remarks 
of the lamella, >^a distinct narrow band, the half of which is always observable on each 
separated joint (frond). ARCHER, 1. c. says ^connecting process 'flattened', colourless* 
this is exactly after CORD A, ^mcmbre de reunion feuillete, blanc, so that the pro- 
trusion at the apices, as shewn by WALLICH, is hyaline. The only difference between 
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this variety and the type i8 that the former Mas narrowly elliptic and not reniforin 
semicells, this also alters the form of the sinus. WILLE, 1. c. gives long, and lat. 12, 
crass 7 /w; his plant however has oval, not reuiform, semicellR, and the mode of junc- 
ture is not apparent. I consider that as the plant conjoins in filament by the apical sur- 
face, and not by 'rods' or 'cushions', it is a Spondylosium. 
9. 8.1 geralnatum, WALLICH (Sphcerozosma geminatum, WALLICII Mscr. No. 68, 1855). 

Semicells long. 720, lat. 1318 p. 

T. XXI, f. 4, 5, after G. C. W. \. c. 

This plant seems to be a very aberrant member of the genus, and WALLICII has 
given no description with the icons! Fig. 4x500 shews the cell-division; f. 5x1000, 
the two views of a filament; c semicell dividing? 

Another form (apparently) of this strange plant is shewn t f. 3, taken from 
WALLICH'S Mscr. No. 48; dimensions: 

Fronds, long. 9.7 29.2, lat. 6.5 13 l*>\ G. C. W. No description given. 

Lower Bengal. 

The only distinction between the various Spondylosia appears to be the presence or 
or absence of an elongation or protrusion at the conjoined apices, as in S. lamellifwvm, 
which in its projecting 'leaflets' is unique. 

Gen. 14. Cosmocladium, BHEB. 

(Liste p. 133 1856; RABH. Fl. Eur. Alfc. sub Falmellacra! p. 53, 1808). 
No plant referable to this genus has been noted; cfr remark under Dirty osphcnriuw. 

Gen. 15. Cosmarium, (CORDA) RALPS, emend. 

(CORDA, Obs. in Aim de Carlsbad, 1835, ex. p.; UALFS Br. Pesrn. p. 91, excl. Dytphinctii sp.)- 
^Frondes non lobauc, nee npicaliter incisrc; sine nculeis et radiis, RALKS 1. e. 

1. C. serratam, n. sp. C. minus, reniforme, fere tarn longum quam laturn; scrnicelluhv 
basi inflatae, apice rotundatoe, sinu lineari, extrorsum ampliato; inenibrann Isrvi inargiuc 
excepta; rnargine serrata vel minute dentata (dontibus ac.uti* circ. 20 in itnnm seriem 
semicell. ordinatis. A latere visum ovato-lanceol* cum; a vertice ovale. 

Long. 14, lat. 13, lat. isth. 4, crass. 6 t u. 
T. VIJ, f. 18. 

2. C. coloratura, n. sp. C. parvum, circ. l l /*-plo longius quam latius; truncato-ovatum; 
sinu profundo lineari; semicellulis truncato-pyramidalibus, angulia bnsalibus rotuudatis, 
apicibus rotunde truncatis; membrana apud margines sparse granulata (grannlis con- 
ceritrice ordinatis), colore pallide fusco-luteola. A vertice visum ovale. 

Long. 37, lat. 25, lat. isth: 9 p. T. VIII, f. 14. 

Nearest to C. ps.-pyramidatum, LUND. (Des. Suec. p. 41, t. II, f. 18), from which 
it differs in form, besides being distinctly granulate at the edges, the centre of frond 
and semicells being smooth, and also in colour of membrane. 
8. C. Tarpinil, Bute. (Liste o. 127, t. I, f. 11; LUNDELL Desm. Suec. p. 29), 

Long. 68, lat. 62, lat. isth. 17 u. 
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The form has one central inflation alike the normal plant of RKKB. The Swedish 
form described by LUNDELL, 1. c., seems to be analogue of the variety of Euastrum 
turyidum WALLICH, q. v., both of which possess 2 tumid central portions; cfr also RACIB. 
DPS. Polon. t, XI, f. 9. 

4. C, contractum, KIRCIIN. (Alg. Schles. p. 147, No. 311, 1878; Colpopelta deplanata? 
CORDA, Obs., p. 241, t. IV, f. 24, 1839). 

Long. 35, lat, 26, lat. isth. 10 fit. 
32, 22, 9 t*. 
T. VII, f. 33, 34, 19. Crass. 18 p. 

Var. punctatum. F. typicae consimilis, sed multo major "t membrana punctata. 
Long. 4752, lat. 3538, lat. isth. 1214 ^. T. VII, f.' ,>; T. IX, f. 21. 
Bengal, rather common; Northern India. 

5. 0. tithophormn, NORDST. (Alg. Nonn. Lugd.-Bat. p. 6, t. I, f. G, 1880) forma irregularls. 
A fronte visurn ut in f. typica, sed differt lateribus sinus irregularibus vel undulatis. 

Long. 21, lat. 22, lat. isth. 6 p. T. VII, f. 20. 

6. C. concinnum (RABH.) REINSCH. (Euastr. concinnum, RABH. Alg. Europas, 1204 and 1303, 
fide REINSCH; Didymidium (Cosm.) concinnurtij REINSCH, Algcnfl. p. Ill, t. IX, f. 3 
(excl. fig. f?) 1867). 

Long. 15, lat. 12, lat. isth. 3.5 p. T. VII, f. 21. 

I am strongly of opinion that this should be named, by priority, C. ' anyulosum, 
BREB. (Liste, p. 127, t. I, f. 17) figure ill-drawn; and, again, both have been classed 
under C. Menec/hinii; however, until all their Zygospores are known, they had better 
remain separate. 

7. C. laeve, RABH. (RABH. Fl. Eur. Alg. Ill, p. 161, 1868) f. minor. Circ. duplo minor 
quam f. typica; membrana granulata? 

Long. 14, lat. 12, lat. isth. 4 fl. T. VII, f. 22; VIII, f. 21. 

Distincte granulato! RABH. 1. c. The form figured resembles that of WOLLE 
(Des. U. S. A. p. 62, t. XV, f. 10) rather than the ones given by NORDSTEDT and 
WILLE. The form on T. VIII, f. 21 is also much like WOLLF/S, but with 'isthmo 
aperto\ long. 22, lat. 18, lat. isth. 7 ft. Since viting these Notes Dr. NORDSTEDT in- 
forms me that Dr. RABENHOHST (in litt.) con d his determination of this species, 
which is often heavily punctate but not granulate. 

8. C. perpastum, n. sp. C. magnum, egregium, fere duplo longius quam latius; sinu breve, 
lineari. Semicelluloe a fronte visas rotundo-triangulares, basi inflatse; membrana crassa, 
punctata; punctis in lineas ordinatis, ut margine 'radiata* visa est. A latere ellipticum, 
sine constrictione, toto ventre inflato peniiforrae, quasi ut in specie Penii. C. habitu 
fere C. hinervi, LUND. (Desm. Suec. t. Ill, f. 19) sed differt in medio tumido (a latere), 
et notis differentiis. 

Long. 90102, lat. 52, lat. isth. 32, crass. 48 52 (after WALLICH, Mscr. No- 
141). T. VII, f. 23. 

>Endochrome frequently in long irregular bands, continuous. Side view elliptical, 
no constriction visible. This species seems to form the connecting link between Cos- 
marium and Penium. Cos. turgidum, BRB., var. (ij> G. C. W. The species certainlj 
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does resemble BREB.'S plant, which is a /JyA/jAmctrow, but it is much less, and the 
suture and side view differ. 

9. G. maculatum, n. sp. Cos. majus; late ovale, circ. duplo longius quam latius; semi- 
cellulae angulis inferioribus rotundatis; apicibus late rotundatis; membrana tenui, dense 
et graviter putictata; sinu brevi, aperto, interne rotundato, extrorsum paullo ampliato. 
A vert-ice visum late ovale; a latere bi-ovalo; distincte constrictum, paullo compresaum. 

Long. 145160, lat, c. 75, lat, isth. 47, or. oirr. 48 /i. T. VII, f. 1. 

Forma. Levissime putictata. T. VIII, f. 68. 

Long. 145-155, lat. 7080, lat, isth. 4648 ,". 

This form is near to C. pMudo-iMichyflwmum NOKDST. (Fr. Alg. N. Z. p. 53, t. V, 
f. 20) but differs in being more slender, and having rotund apices, the sinus also is 
open, not linear. 

10. 0. tumescens, n. sp. C. pennagnum, vi\ duplo longius <]uarn latius, late ovale; modicc 
constrictum, sinu mediocre, aperto, extrorsurn ampliato; semicellulip late conica*, angulis 
inferioribus subito rotundatw, apice truncato-rotundattv. Membrana crassa, subtiliter 
punctatA. A vertice lati 1 ovale, a latere elliptico-orbiculare. Species inter C. pachy- 
(lermtint LUND. (Des. SIKH*, p. 39, t. II, f. 15) et C. px.-jHichyilenntim NORDST. (vide No. 9). 

Long. 142155, lat. 7884, lat. isth. 52, cr. circ. 56 /*. T. VII, f. 32. 

[The true C. iwhytlrrmum LUND, was rioted by ROY, from the Himalayas, 1882.] 

11. C. panduriforme, n. sp. C. mediocre, circ. duplo longius quam latius, ovale; rnedio con- 
strictum, sinu lineari, brevi; semicollula; pyramidales, angulis inferioribus subito rotun- 
data*, fore recta*; la.teribus leniter curvata?, apicibus a.euto-rotundatir. Membrana achroa, 
minute punctata. A vertiee latissime ovale, fere circulate; a latere ovato-lariceolatum, in 
medio paullo constrictum, fere ut in Oiatoma Namcula jtandura BREB. (Diat. Littoral 
("herbg. p. 253, f. 4, 18.">4). Massa chlorophyllaeea centralis? in ta j riiis irregularibus 
disposita. 

Long. 90, lat. 43, lat isth. 28, crass. 29 // (fide WALLICH, Mscr. No. 143). 

Tab. IX, f. 3. C. ])8.-)>yr<imi<lato LUND. *xtenonotnm NORDST. in NORDST. et 
WITTR. (Desm. et (Kdog. p. 32, 1. XII, f. 8) ]>rope, sed differ! apice, et a laiferale et 
vertice visum; etiain inter C. javanicum NORDST. (De Alg. rioim. p. 7, f. 10) et T. 
Ralfsii d anyulosnm RACIR. (Des. Krak. p. 15; Desm. Nov. p. 15, t. I, f. 6). 

12. C. Boldtii, n. sp. C. minus, paullo longins quam latum, ovnto-depressum; incisura 
mediana sub-profunda, lineari, extrorsum umpliata; semicelhila* sub-semicirculares, apice 
paullo depressa;; margine crenatsv; seriebus 5 verruculis eonicis eoneentrieis ornattv; 
centro nori tumescentes. Frons in eentrali parte hevis. 

Long. 14.5, lat, 12, lat. isth. 5 ,u. T. VII, f. 24. 

Clo. ROBERTO BOJLDTIO hanc apeciem dedicavi. (/. Haaboeliense WILLE (Norg. Fersk. 
p. 25, t. I, f. 6) prope, sed differt in gntuulis, in margine, et seini<*ellulis non tumidis- 

13. C. Regnellii, WILLE (Sydatn. Algfl. p. 16, t. I, f. 34) form re evolutce. Fere ut in f. ty- 
pica, sed semicelluHe in eentro paullo tumidap, et papilla instructee. 

a. major. Long. 19, lat, 19, lat, isth. 6, cr. 8.5 ". T. VII, f. 26. 

b. minor. * 13, 1:4.6, 4, 5.7 t*. 25. 

Also WALLICH, Mscr. No. 153. 

K. Sv. Vet. Akad Handl Band 25. N:o f). 7 
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14. C. nodullfemm^ n. sp. C. par v urn, late ovale, long. = lV 9 -plo lat., in ci sura lineari, sub- 
brcvi, externe vix dilatata; semicellulii' sub-quad ration*, angulis inferioribus sub-rotun- 
datoe, superioribus rotundata\ apice leniter rotundata?; margine crenata?; in centre semi- 
cell, granula (vel nodulus) unica, <t in apieali parte rugositatem parvam (duabus gem- 
mulis ornatam) habens. Membrana glabra. 

Long. 21, lat. 14, lat. isth. 5 u. T. VII. f. 27. 

Forma C. crenato RLPH. proxima, sed dift'ert in ornaruentis atque insignis semi, 
cellularum. 

16. V. erenatuin, RALFS (Tr. Bot. Soc. Edin. v. 2, p. 151, t. 16, 1844; Br. Des. p. 96, t. 
XV, f. 7, 1848; mm Eu. wenatum, NAG.) f. minuta. Forma? typiejo consimile sed minus. 

Long. 15, lat. 13, lat, isth. 5 f*. T. VII, f. 28. 

18. (\ mordax, n. sp. C. minus, ovale, quarta parte latins quam longum; sinu interne 
atnplo, rt|jerto, extrorsum constricto; semicellultu dolabriforrnes; angulis basalibus pro- 
ductis, nasutis; apicibus rotundatis. Membrana lafivis vel subtiliter punctata. A laterc 
fere biglobulatum. Fornut* sutura* et partium semirellulnrum adjacientium (a fronte) 
fere maxilliformes sunt; ex quo nomeii. 

Long. 31, lat. 42, lat. isth. 13 ^. T. VII, f. 29. 

* 30, 36, 9 yu. T, IX, f. 7. 

Nearest to C. pseudotaxichondrum NOKDAT. (Alg. Brasil. p. 20, t. 2, f. 5, 1877; 
WOLLE, Desm. U. S. A. p. 71, t. L, f. 22, 23) but possesses none of the markings of 
that species, the granules being absent. 

17. (5. Blasetil, n. sp. Cos. mediocre, paullulum latins quain longum; semicellulis quadrato- 
depressis, angulis rotundatis, apieibus paullo incurvatis, sinu sub-lineari, extrorsum 
ampliato. Membrana aohroa, centrali parte Inevi, a fronte visa seriebus 1 1 radiantibus 
granulorum (in (juacjue circ. 6) ornata. 

Long. 36, Int. 40, lat, isth. 14 p. T. VII, f. 30. 

Only one specimen of this pretty form was seen. In front view it is much like 
Cw. Knwmi THWAITIW (in RAI-FK Br. Desm. p. 103, t, XVI, f. <;, t. XXXIII, f. 7), 
but the ornamentation is totally different. 

I have much pleasure in associating the name of Mr. J, 1\ HISSKT, a Scottish 
Desmidiologist, with this species. 

18. C. fturiculatuni, KKINWII (< 1 ontr. Alg. p. 83, t. XIV, f. 5, 1 875). 

. Long. 43, lat. 50, lat. isth. 1 7. 5. Membrann punctata, non verruculosa; fusco- 

lutTOb. Forma paullo (Jepressa. T. VII, f. 35; also WALLKMI Mscr. No. 166, 167. 

ft. verriieosiiin. Long. 42 50, lat. 50 55, lat, isth. 21, crass. 22 p. Membrann 

luteola; distinct e \-crrucosa, verrucis ooncentrice ordinatis; angulis basalibus 4 5 

spinulis armatis. f l\ IX, f. 8 a. 

The segment marked 8 a 1 is punctate; perhaps young? This species is very com- 
mon in Bengal; membrane always more or less coloured. There are two 'nuclei arny- 
Inoei in each semicell. 

1. C. pygiiiauiii, AKCIIKK (Deser. p. 174, t. VI, f. 4549, 1864). 
Long. 9 t lat. 10, lat. isth. 3 p. T. VIII, f. 17. 

* 12, 13, > 5 /*. 20. 
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This little form is perhaps nearest to ARCHEK'S own species C. erosum (sp. ined.), 
non DELPONTE No. 55, q. v. 

20. C. trinodlfprum, n. sp. Cos. minus; paullo lorigius quam latum; dcpresso-ovale; sinu 
lineari, aequale, extrorsum ampliato; semicellulai cuneato-truncata*, angulis iriferioribus 
rotundatte, dorso truncat.iv. Mernbraria pro maxima parte la*vis, sed sub-apicibus tribus 
nodulis (in triangulo positis), et apud margines utroque latere serie granulorum (circ. 
5 6) ad basin diminuenda, ornata; inarginibus minute crenulatis. 

Long. 17, lat. 15, lat. isth. 5 fi. T. VII, f. 37. 
Bengal; Northern India. 

21. C. ctenoideani, n. sp. C. minus, ovale-depressum; paullo lorigius quam latum; semi- 
celluliu cuneato-truncatas angulis iriferioribus rotundatie, apicibus paullo exsertas; mar- 
gine (lateris 3, apicis 5) crenatrc; sub utracjue crena granula posita; membrana in aliis 
laevi; siriu lineari, oxtrorsum ampliato; apicibus truncato-crenatis. A vertice ovale, 
paullo ventricosum. 

Long. 2225, lat. 20, lat. isth. 67 //. T. VII, f. 39, VIII, f. 59. 

My friend Dr. NOUDSTEDT asks Are there not 2 granules at some of the creua, 
but, not at all? To this I may reply that the two figures are from distinct specimens, 
?uid arc figured as I saw them. The species appears to be intermediate between (\ 
subcrenatum. HANTZKCH (in KABH. Alg. 1213; Fl. Eur. Alg. HI, p. 164) and C. *nb- 
coftttitum NOKDST. in N. et W. (l)esm. et (Kdog. p. 37, t. XII, f. 13); it is also near 
to C. mbstriatum NOKDST. (W. et N. Alg. No. 977, 1889) but is without the extra 
granules at base, and the central nodule. 'Cos. sp/ WITTK. Gott. Ol. Sfltv., t. lV f f. 
15, is probably a smooth form of this species. In outline it much resembles it. 

22. C. centrosphinctum, n. sp. C. sub-rncdiocre, circ. lY 8 -plo longius quam latum; isthmo 
coiistrictOy atigusto; sinu ainplo, interne roturidato; seinicellulce fere globosa 1 . Membrana 
glabra, sed apud apices ordinc granulorum minutorum (granulis centralibus maximis) 
instructa; membrana achroa sed siepe rubido-luteola. C. rnoniliformi (Tuuv.) RALFS 
proximum. 

Long. 38, lat. 24, lat. isth. 6 n. T. VIII, f. 1. 

23. C. circular*, REINSCH (Spec. Gen. Alg. p. 113, t. 22 C. i, f. 14, 1867). 

Long. 56, lat. 61, lat, isth. 26 /*. 
Bengal; Central India; very common. 

24. C. corruptum, n. sp. C. mediocre, polymorphum; paullo longius quam latum; semi- 
cellular ovate, plus minus altae; angulis inferioribus late rotundata% dorso convex>e; 
isthmo modice constricts; sinu sublineari, extrorsum ampliato; membrana punctata, vel 
minute granulosa, achroa vel pallide fusco-luteola. A vertice visum compresso-ovale, 
apicibus paullo attenuatis, rotundatis; a latere fere biglobulatum. Zygospora globosa, 
dense aculeis longis obsessa. 

Long. 48, lat. 44, lat. isth. 1720 <u, cr. 22 ^. T. VIII, f. 2. 

i 50, 44, 18 i 2122 u. T. VIII, f. 2 b. 
C. circulari RBINSCH (1. c.) et C. scenedesmo DBLP. (Des. Sub-Alp. p 101, t. VII, 
f. 28 34) intermedium. 
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WALLICH, Mscr. No. 151; zyg. No. 149 (diam. zyg. 38, c. sp. 55 f*, fide G. C. W), 
T. IX, f. 40. It seems possible that this is identical with C. phaseolus ft stiffmosum 
NORDST, (Alg. N, Z. p. 59, t. 3, f. 14), which, with deference to Dr. N., I do not think 
is a var. of the said species indeed, he himself appears to think that it is probably 
a separate species it might stand as Cos. stigmosum, NORDST. 

25. C, subcirculare, n. sp. C. mediocre; circ. tarn longum quarn la turn; late ovatum; serni- 
celluliu sub-semicirculares, basi rotunda!*, dorso sub-rotundata? ; isthmo modice con- 
stricto, sinu sub-lineari, extrorsum ampliato; uiembrana pallide fusca, subtiliter vcl 
dense punctata, etiam rugosa (fere ut in C. cyclico, LUNDELL). A vertice visum ovale, 
apicibus sub-acutis; a latere ovato-truncaturn, modice constrictum (semicellulis fere 
doliifortnibus). Prope pnecedentes, et C. Lundellio, HELP. (1. c. p. 109, t. VII, f. 62 64). 
WALLICH, Mscr. No. 148. 

or. Long. 58, lat. 56, lat. isth. 24, crass. 24 f*. T. VIII, f. 31 j^ f ^ ^ 

0. rngosnm. Long. 55, lat. 55, lat. isth. 24, crass. 36^. T. VIII, f. 71 ' ' 
Bengal; Central India. 

26. ('<w. p. C. mediocre, paullo longius quam latuin, late ovalc; semicellulae depresso- 
pyramidales, c basi magis angustatas dorao convexav, sinu lineari extrorsum ampli- 
ato; membrana lii?vi?; angulis basalibus plus minus rotundatis. In sciagraphia ha- 
bitu C* Ralfsii c. moutanum RACIB. (Des. Polori. p. 15, t. I, f. 4) sed duplo minus 
atque hvve. 

Long. 48, Int. 40, lat. isth. 18 ,(/. T. VIII, f. 4. 

In all probability this is a form of C. yaleritum NOKDST. (Desm. Bras. p. 209, 
t. HI, f. 26). 

27. C. mlcroNphlnctnm? NOHDST. (in NOKD. et WITTH. Desm. et (Kdog. p. 33, t. XII, f. 9) 
forma parvula. Forma sinu profundiori et margirie non ita regulari quam in f. typica. 

Long. 26, lat, 15, lat, isth. 5 ,u. 

The membrane is smooth, and yellow-brown in colour. This may be intermediate 
between NOHDSTEDT'S sp. and the smaller forms of C. ps.-yranatum NOKDST. (Desm- 
Bras, t, III, f. 27). 

Bengal; Central India. 

#8. C. qnadrans, n. sp. C. submediocre, tarn longum quam latum, quadratieum, semicellulse 
depresses quadrate ; angulis basalibus paullo, et superioribus magis, rotundata}; sinu 
lineari, alto, externe arapliato; membrana paullulum inorassata, minute granulata. A 
vertice ovale. 

Long. 28, lat, 28, lat. isth. 9, crass. 14 //. T. VIII, f. 6. 

29. C. octogibbosnm (REINSCH) NOB. (KEINSCH ("ontr. Alg. Prom. Bonae Spei, p. 240, 1877; 
Didym. (Cos.) Hammeri, REINSCH, Alg. Frank, p. Ill, t, X, f. 1, f. g. i. k.; Spec. Alg. 
p. 115, t. XXII, B, I, f. 13 19) ft Indica, n. var. Ut in specie REINSCHII, sed apicibus 
paullo productis, incavatis. 

Long. 24, lat. 17, lat. isth. 5.5 ^. T. VIII, f. 8. 

Under C. Hammeri (a. majus; b. minus; et c. octogibbosum), REINSCH has de- 
scribed 2 distinct forms; this resembles the latter, but is more elongate and a little 
larger still it seems a cognate form, Cfr REINSCH in Linn. Soc. Journ. 1877, 1. c. 
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f. minor. Long. 14, lat. 11, lat. isth. 3.6 ,u. T. X, f. 14. 

A little more than half the size of the larger form. 
Northern India. 

80. C. Hammer!, REINSCH (1. c., sub No. 29, t. X, f. 1, a e, h; t. XXII B 1, f. 1 12) 
forma acuta. Forma apice minus lata quam in f. typica. 
Long. 28, lat. 21, lat. isth. 8 /'. T. VIII, f. 15. 

Fortasse E. retusi P&RTY (Bern. Mitth. p. 173, 1849; Kl. Lebensf. p. 208, t. XVI, 
f. 12, 1852) forma hevis? 

F. typica, B. minus, REINSCH, 1. c. Long. 17, lat, 13, lat. isth. 5 ft. T. IX, f. 34. 
Northern India. 

31. C. ylttatum, n. sp. C. minus, late ovale, paullo longius quam latum; semicellula? fere 
globosne, paullo dej/ressae, lateribus totis roturidatai; sinu lineari, extrorsum ampliato; 
apicibus depresso-rotundatis. Membrana (a fronte) seriebus verticalibus (vel vittis) 9, 
transversis 4, ver^ucarum ornata. A late re (et a vertice) rion observatum. 

Long. 23,, lat. 20, lat. isth. 7 f*. T. VIII, f. 9. 
Bengal; Central India. 

32. C. Willsianum, n, sp. (J. minus, ovale; vix lY 8 -plo longius quam latum; semicelluhr 
compresso-reniformes, lateribus et apice rotundatae; sinu profundo, lincari, externe 
ampliato; membrana a fronte visa, gemmulis sphaericis in seriebus verticalibus 5, trans- 
versis circ. 10, orriata, et basi serie (versus isthmum) in quaque semicellula verrucarum 
instructa. A vertice visum perfecte ovale. 

/Long. 33, lat, 25, lat. isth. 8 ,". T. VIII, f. 19. 

The peculiar gemmulation with the basal series of elongate verruca* separate this 
distinctly. I dedicate this to my friend A. W. WILLS, in token of esteem and of his 
work on the Desmidieae. 

This form somewhat resembles C. tumulnm LUND., Desm. Suec. p. 45, t. Ill, f. 16, 
but differs in the granules being regularly disposed arid in the vertical view not being 
centrally tumid; also in the basal verrucae. 

33* C. homalodermnm, NORDST. (Desm. Arct. p. 18, t. VI, f. 4; C. pyramidatum /. inter- 
media, NORDST., Norg. Desm. p. 19) ft rotundatum WILLE (Fersk. Nov. Semlja, p. 3H, 
t. XII, f. 18) forma. 

Long. 40, lat. 26, lat. isth. 8 p. T. VIII, f. 23. 

On this I observed no puncta, but they are often indistinct. The membrane is 
incrassatc at apices. 

Forma typica. Long. 55, lat. 44, lat. isth. 17 p. T. VIII, f. 62. REINSCH (Alg. 
Prom. Borirc Spei, p. 240, 1877) considers NOKDSTEDT'S species C. Hammeri B inter- 
medium ejus; the front view is certainly like, but the vertical and lateral views seem 
to me to separate these forms. 

34. C. isthmochondrnm? NOKDST. (Norg. Desm. p. 12, f. 2) ft achondrum, n. v. Var. minor, 
fere ut in f. typica, sed seriebus marginalibus 3 (non 2) gfanulorum ornata; centrali 
parte frondis (et isthmo) tevi, nullis granulis instructa. 

Long. 23, lat. 18, lat, isth. 6 ,. T, VIII, f. 10. 
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This is near to but not quite the species referred to; possibly however an ab- 
errant variety. 

35. C. apertum, ri. sp. 0. subrnediocre, late ovale quiuta parte latins quam longurn; semi- 
cellula* latissiiniK flabelliformes, angulis basalibus subito rotundatiu, dorso late rotundo; 
sinu prof undo, ainplo, cuneiforine ; membrana hevi. A vertiee visurn ovale. 

Long. 30, lut. 37, lat, isth. 9 f*. T. VIII, f. 11. 

C. tithophoro NOHDST. (Alg. et Char. p. 6, t. I, f. 6) proxiiimin, sed differ! in 
medio semicellularum non protruso. 

36. C. bicrenatum, n. sp. C. mediocre, tertia parte longius quam latuni; late ovatum, sinu 
lineari, profundo, extrorsurn arnpliato; semicellula- hasi fere recite, apice rotundatrc* 
margine muricato-crenatip; grannlia inarginem versus binatirn positis ornatu*. Granula 
ad basin semicellularuin in series 6 verticales disposita. C. xperioso LUND. (Desni. Suec.) 
ft hi for mi No HOST. (Desm. Spetsb. p. 30, t. VI, f. 11) proxinwm, sed minus et differt 
isthmo, forma semicellularurn, et dispositione granuloruni. A vcrtice visum ovale, tu- 
more mediano truncato prsRditum: a latere ovato-Iariceolatum. 

Long. 44, lat, 32, lat. isth. 12, crass. 23 //. 

T. VIII, f. 13 (also WALLICH, Mscr. No. 136). 

The endochromc often sends off radiated processes, and then appears itself radi- 
ated. About 25 crenatures on each segment,* (T. (<. W., 1. c. Dr. WALLIOH'S drawing 
shows 21 crerup, mine only 17. There an* 2 cell-nuclei (pyrenolfds) in each semicell. 

37. C. cycladatum, n. sp. C. mediocre, tertia parte longius quam latum, late ovatum; semi- 
cellultR semicirculares, snb-reniformes, margine gnmulo-crenatjv, grannlis singulis mar- 
ginem versus radiatim positis ornatte, centro glabra*. 8inus linearis, profundus, extror- 
sum ampliatus. 

Long. 44, lat. 30, lat, isth. 8 ^. T. VIII, f. 12. 

C f . sjteciofio ft simplici, NORDST. (l)es. Spetsb. }>. 31, t. VI, f. 12) proximum, sod 
differt forrna semicellularum, et isthmo. [I fail to see why some authors have classed 
C. xpeciositin as a Dyftphinctium, the sinus though shallow is linear!} 

38. C. punctulatuni, BHEB. (Liste p. 129, t. I, f. 16, 1856) var. depressum. ir. v. Semi- 
cellnlto (atque froris) clepresso-ovales, lateribus rotundata*, dorso leviter curvatte; sinu 
sub-lineari, externe ampliato. Membrarm concentrice granulata (non punctata ut in 
forrna typica). 

Long. 24, lat. 24, lat. isth. 8 ^. T. VIII, f. 16. 

This is much like KLEBS' form (Desm. Ost. Pr. p. 37, t, III, f. 50, which is lat, 
and long. 28 M, and is unlike the form of BHEBISSON f. 51 1. c. 

forma ft rotundatum, KLEBS (1. c. f. 54). Specimina ludica paullo majora 

sunt; granulata. 

Long. 40, lat, 34, lat. isth. 10 //. T. VIII, f. 53. 

REINSCH'S form from the C. of Good Hope (Linn. Soc. Journ. XVI, t. VI, f. 7) 
is much like this, but smaller, 25x22 /*. 

Var. Klebsianum (forma sub ft rotundatum KLEBS, 1. c. f. 52; 1. 20, It. 16 ,"). 
Var. minor, compressa; apicibus roturidatis, cwteris ut in f. typica, sed granulata. 

Lonsr. 23, lat. 19, lat. isth. 8 p. T. VII, f. 36. 
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The latter is so distinct from the type that it might, with propriety, be classed 
as a new species, Cos. Kleb&ianum, NOB.? 

39. C. exiguum, ARCHER (in Q. J. Mier. Sci. p. 178, t. VI, f. 32, 33, 1864) f. minor. 
Forma minor, modice congtricta, apieibus semicellularum perfecte semicircularibus. 

Long. 21, lat. 11, lat. isth. 5 //. T. VIII, f. 18. 

The Indian forms are ajmost exactly those figured by WOLLE (I)esm. U. S. A., 
p. 66, t. XVI, f. 13, 14), having much more regularly rounded ends than in ARCHERS 
figure (a fronte). 

40. C. armfllatum, n. sp. 0. minus, paullo longius quam latum; semicellulte sub-reniformes, 
dorso valde eonvexiv; incisura media na ampla, interne rotundata; membrana granulata, 
granulis in series verticales 4, transversas 10, ordinatis. 

Long. 20, lat, 1718, lat. isth. (5 p. T. VIII, f. 22. 

Near to C. sjjlwleroxtichunt NORDST. ft BrasU'iense^ WILLE (Sydam. Algfl. p. 15, 
t. I, f. 30), arid C. orthostichum ft pumilum, LUND. (Desm. Suec. p. 25, t. II, f. 10), 
but differs in the very rotund semicells, the isthmus and the arrangement of the 
granules. 

41. ('. Aitchi&onii, SCHAAHSCII. (Afghan. Alg. in J. Linn. Soc., Bot,, XXI, p. 246, t. V, f. 20. 
1884; C\ immo<lentntum< W. B. T. in litt, 1884). 

Long. 3033, lat, 2123, lat, isth. 8. crass. 14 i*. T. VIII, f. 54. 

Var. punctatum. Dense subtiliter punctata. 

Long. 32, lat, 20, lat. isth. 8 ^. T. IX, f. 18. 

In this species I find the apices often incavate, or sub-emarginate, as in fig. 54; 
in SniAAKSCHAiiDT's form they are broadly rotund as in fig. 18. 

The former might be considered to be a Euastrum, it might therefore stand as 
Eu. monodrntatuin, and the latter as ft punctatum of C. Aitckinonii. 

42. C. bidentatum, n. sp. 0. pnrvum, sub-hexagonurn, vix iVj-plo longius quam latius; 
semicelluhe sub-trapexicip, sursum angustata^, dorso late rotundatae, angulis inferioribus 
acuto-rotundatis vel rotundatis; sinu profundo, lineari, extrorsum ampliato; membrana 
hevi; semicellulis apicem versus dentibus conicis duobus munitis. 

Long. 30, lat. 22, lat, isth. 6.5 u. T. VIII, f. 24. 
Nearest to the preceding species. 

43. C. laciniatum, n. sp. C. parvum, circ. 5-ta parte longius cjuam latum, late ovale; semi- 
celluhe rotundo-tra])ezictv, basi dilntata 1 , rotundata 1 , apice truncatip; incisura rnediana 
]>rofunda, lineari, externe ampliato; serniccllula) marginibus minute crenatis crenis 22 26; 
membrana achroa, medio bevi, margines versus seriebus duplicibus granulorum minu- 
toruin binorum concontrice positis (2 granula crentB op]>osita). A latere et a vertice 
visa non observata. 

Long. 17, lat, 14, lat, isth. 5 ,u. T. VIII, f. 26. 

44. C. tenet-urn, n. sp. C. minutum, fere longius quam latius, depressurn; semicellulre de- 
j)resso-ovata, lateribus rotundatie, dorso leviter convexoe; siriu lineari extrorsum ampli- 
ato; membrana achroa, apud margines serie granulorum (vel punctorum) minutorum 
instructa. 

Long. 10, lat. 11, lat, isth. 5 /*. T. VIII, f. 27. 
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45. C. Jenisejense, BOLDT (Sibir. Chloroph. p. 107, t. V, f. 13) forma. 

Long. 30, lat. 33, lat. isth. 14 //. T. VIII, f. 28. 

Northern India. 

It is a matter of much interest to find Siberian forms in India. 

46. C. crenlfenun, n. sp. C. par v urn, vix 1 V*-plo longius quam latins, ovato-tru neat um; 
medio modice constricturn, sinu lineari, extrorsum parum ampliato; semicellulse pyrarni- 
da to -truncate, angulis inferioribus rotundata;, minute 5-crenatis; versus apicem attenu- 
ate crenam unicam ferentes; apice paullo protrusse, minute 7 8-cijenatiE; membrana 
granulis (margine angulorum basalium 3, apud crenam superiorern 1, et sub-apice 5 majo- 
ribus, et interne circulo 15 17 minorum granulorum, ornata; central! parte frondis Isevi. 

Long. 23, lat. 18, lat. isth. 6 ^. T. VIII, f. 29. 

Near to C. alatum KIRCHN. (Alg. Schles. p. 153, No. 337), but differs in size, in 
the crenation and granulation of the semicells. Cfr No, 51. 

47. C. muni turn, n. sp. C. minus, sexta parte longius quam latins, late ovale; iricisura 
mediana lineari, angusto, externe parum ampliato; semicelluke late ovales; arigulis in- 
ferioribus acute, et supcrioribus leniter, rotundatoe; apice leniter rotundatae; margine 
laterurn seriebus 5 (3 utroque latere a fronte) granulorum acuto-conicorum munitw, et 
apicem versus tribus nodulis raajoribus in serie appositis instructae. In centro seini- 
cellufe tumor parvus circulo granulorum (circ. 7, et 1 rnedio) ornatum. A vertice et 
a latere non visuui. 

Long. 31, lat. 25, lat. isth. 10 u. 
T. VIII, f. 30. 

48. C. Bengalense, n. sp. C. mediocre, fere duplo longius quam latins, sinuate ovatum, 
medio modice constricturn, sinu lineari, angusto, extunie ampliato, srepe lirieari-aperto; 
semicellulifc hexagomt, lateribus bi-sinuata, usque ad 8 / 8 longit., apicem versus attenu- 
ate, paullo incavatae; apice truncatce vel leviter rotundatsc; membrana achroa, glabra. 
A latere visum ovato-lanceolatum, semicellulae lateribus medio fere p]ari basi et apice 
contracts, apicibus recto-truncata* ; incisura mediana arnplissima. 

Long. 6876, lat, 3244, lat. isth. 1719, crass. 31 /a. 

T. VIII, f. 33; IX, f. 33 (also in WALLICH Mscr. No. 125). 

Endochrorae in large granules from 2 6 n in length and 2 3 p broad, ar- 
ranged somewhat in radii from a central point.* G. C. W. Nearest to C. xub-quadra- 
tum NOHDST. (in NOKDST. et WITTK. Desm. ItaL p. 32, t. XII, f. 7), from which it dif- 
fers in outline, in the lateral view, and in being smooth, not punctate. 

49. C. angulatum, (PRRTY) RABENH. (Fl. Eur. Alg. p. 167; Euaxtrum am/ulatum PERTY, Kl. 
Lebensf. p. 208, t. XVI, f. 11) f. major GRUNOW (Desm. Ins, Banka, p. 25, t. II, f. 24 a, b). 

Long. 5867, lat. 2937, lat. isth. Ifi 18, crass. 23 /u. T. VIII, f. 35; IX, f. 25. 
GRUNOW gives: Long. 62, lat. 40, lat. isth. 18 p (a), 
> 59, 40, 16 ii (b). 
For the type PERTY'S dimensions are: 

Long. 41, lat. 29, lat, isth. 16 ,". 

WAIXICH (Mscr. No. 142) says: In some matured specimens the endochrome was in 
large granular masses, measuring from 2.2 to 6.7 , in length, and 2.2 to 4.5 /u in breadth, 
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arranged in radii from a central point.* G. C. W M 1. c. Whether this be correct or 
not, the specimen from which I figured f. 35 had remnants of endochrome shewing two 
pyrenolds in each semicell, as depicted. WALLICH stales that the ^nds are somewhat 
rounded, in my specimens one had straight, the others slight!}' incurved, apices. The 
frond is smooth. 

60. C. nigrocirratuin, n. sp. C. parvurn, circ. l ! / 2 -plo longius quam latins, late ovale; semi- 
ccllulfe elongato-semicirculares, marginibus crenato-undulata?, apice rotundatie, apicem 
versus serie turnorura parvulorum circ. 7 (centralibus maximis) supra rugositatem fuscam 
vel nigrescentem posita, et in apice ipso granulis nigresceiitihus 5 ornate; membrarm 
reliqua laevi; sinu angusto-lineari, externe parum arnpliato. A vert, et lat. non 
visum est. 

Long. 33, lat. 23, lat. isth. 8 p. T. VIII, f. 34. 

The markings on this form are very peculiar, being so black in colour; those on 
certain Xanthidia are frequently bluish-black or dark purple by transmitted light, but 
these are much darker. 

51. C. alatum, KIRCHN. (Alg. Schles. p. 153, 1878) Tar. Indicum, n. v. 0. parvum, in 
aspectu a fronte maxime ut in f. typiea, sed minus; semicellulae basi inflatti 1 tri- 
crenatce, supra attenuate sed crena magna protrusa prcditrc; apice protrusro; apicihtift 
truncatis 5-crenatis; sinu lineari, sub-angusto; membrana verrueulosa, verruois eon- 
centrice ordinatis. 

Long. 24, lat. 18, lat. isth. 7 p. T. VIII, f. 36. 

Forma. Apparently a small form of the typical outline. 

Long. 22, lat. 20, lat. isth. 10 ^. T. VIII, f. 57*. 

52. C. supergranatuin, n. sp. C. parvum, circ. lYg-ph) longius quam latum; semicellukv 
rotundato-cuneatae, lateribus recta? vel paullo incavatii?; triangulares; angulis rotundatas 
apice saepe truncato-rotundate; in centro tumore parvo (granulis circ. 9 granulos 3 4 
cingentibus) predita*, tumore raro carente; sinu profundo, lineari, extrorsum ampliato; 
membrana aut glabra aut punctata, vel ut supra ornamentata, raro glabra. A vorticc 
visum modice ovale, centro tumidum; a latere ovato-lanc*eolatum, modice coristrirtum, 
apicibus rotundato-truncatis. (Rarissime semicelluhe glabnv, scd apircin versus semi 
circulo granulorum, circ. 6, ornata\) Habitu fere C. ijranatt, BKKH. 

F. minor. Long. 25, lat, 16, lat. isth. 7 p (ornatinn). T. VIII, f. 37. 

media. 30, 20, 9 V> (punctatum). 38. 

pulchrum. 36 50, lat. 2640, lat. isth. 8 ,w, crass. 1518 H (glabrum 
et ornatum). T. IX, f. 24 (also WALLICH Mscr. No. 185). 

This species seems to be very polymorphic as to its surface, its outline being 
fairly regular or constant. Nearest to (!. yranatum Bit KB. (in KALFS' Br. Desrn. p. 90, 
t. XXXII, f. 6) and C. pseudo-yranatum NORDST. (Desm. Bras. p. 211, t. Ill, f. 27). 

53. C. inane, n. sp. C. minutum, circ. iV^-plo longius (juani latius, ovale, incisura medi- 
ana sublineari, aperto, externe ampliato; semiccllulrc late ovatw e l>asi dilatatw, apice 
rotund ate; membrana glabra? A latere compresso-ovale, medio inciso, sinu cuneaio, 
interne rotundato. 

Long. 13, lat. 8, lat. isth. 3, crass. 6 p. T. VIII, f. 41. 

K. Sv. Vet. Akad. Handl. Band. 25. N-.o 5. 8 
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54. C. melanoHporum ! ARCHER (Mscr.) forma orientalls, n. f. 

Long, et Int. 13.5, lat. isth. 5 6 /*. T. VIII, f. 43. 

Mr. J. ROY kindly informs me that this is very near to Mr. ARCHER'S spe- 
cies, which it is proposed to publish in the Scottish DesrnidieaB by Messrs. ROY and 
BISSKT. 
65. <. orosura, ARCHER (Mscr.) non DBLP. forma minor. 

Long. 11, lat. 10, lat. i*th. 2.5 p. T. VIII, f. 44. 

Also nn unpublished species of ARCHKR.^ Cfr remarks sub No. 54. I have a fig. 
of AHCHKR'S species, communicated by Mr. J. BISSET. As the name C. erosum has been 
otherwise appropriated, I trust Mr. ARCHER will re-name his Irish plant. 
50. f . pseudocoronatum, n. sp. C. mediocre, paullo latius quarn longum, dcpresso-quadra- 
ticum; scmiicclluhi* depresso-quadratica*, angulis basalibus parutn rotund atse, angulis 
superioribus rotundata*, dorso leviter truncato-rotundativ; basi ad apicem seriebus gem- 
mulis eoniois concent ricis 6 ornatas cum pyrenoidibus 2 in quaque sernicellula; mem- 
brana achroa; sinu lineari, angusto, extern^ parum arnpliato. A vertice ovale, non 
tumidum; a latere ovatum, modicc constrictum, a pice truncato-rotundatum. 

Long. 46, lat. 48, Int. isth. 18 p. T. VIII, f. 45. 

The nearest species to this is C. coronatum, CKE. et WILLS (in Grevillea, IX, p. 
5)0, 1880; WILLS, Desm. N. Wales, in Mid. Nat. IV, 1881, p. 74, t. V, f. 2), from 
which it differs in the superior angles being rounded, not sub-acute, and in having 
6 rows, not 4, of granules; the Welsh species is also I 1 /* times larger. 

57. C. insigne, n. sp. (-. magnum, octa partc longius quam latius, deprcsso-biglobatimij 
scinieelluhe (lej)resso-rotundatip, dorso late rotundatie, membrana verruculosa, granulis 
magnis (juincuncialiter ordinatis, et inter ea puncta ininora teque ac in quincunce po- 
sitis, apud basin seriebus duabus granulorum (vel punctorurn?), circ. 13 in quaque 
scrie; centrali parte frondis huvi; sinu ampliato, interne rotundato, brevi. A lat. e,t 
vert, non ohservatum. 

Long. 75, lat. 62, lat. isth. 35 ft. T. VIII, f. 46. 
Cfr Nos. 86 et 110. 

58. ('. iiicavatum, n. sp. C. ])arvum, longum aque ac latius, depresso-ovaturn; sinu lineari, 
profundo, extrorsum ])iiullum ampliato; semicellulit depr(sso-ovalcs, apice truncata) 6 
eronativ; marginc irregular!, basali parte rotunda., dentibus 3 ornata; parte superiore 
latcris incavata, cum emarginatione unica bidentata; angulis superioribus singulatim 
dcntatis; supertieies frondis grunulosa, granulis in series 4 concentrice ordinatis; utra- 
(juc scinicellula tumorc vcrruculoso instructa. 

Long, et lat. 22, lat. istli. 6 i*. T. VIII, f. 47. 

ft plunum. Planum, vel levissime tumidum, in eentr. inornatum. 

Long. 22, Int. 20, Int. isth. 5 /u. T. XXII, f. 7. 

Hab. tc Bengal; ft Khasin, (}. VON L. le^it. 

59. C. rotiinduni, n. sp. C. mediocre, tain Joiigum CIUHUI latum, late ovatuin; mod ice con- 
stri( k tum y sinu sub-liucari, extrorsum ani|)liato; scinicellulie Hiib-semicirculares, basi ro- 
tundativ, dorso late rotund at ie paullulum depressa j ; ventre glabnv; mernbrana achroa, 
sub-crassa, marginem versus granulata, granulis in series regulares, concentricas, ordi- 
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natis (magnitudo granuloruin major apud nmrgincm). A fronte hahitu prope ('. eye 
liro, LUNDELL (Desm. Suec. p. 35, t. Ill, f. fi c). 

Long, et lat. 53, Int. isth. 28 /*. T. VIII, f. 48. 

60. C. pseudoprotnbernns, KIRCHN. (Alg. Schles. p. 150, No. 3*24; C. polyyonuiu fonntt 
RBINSCH, Contr. Alg. Fung, p. 8*.), t. IX, f. 5. non NAC.KU) forma. 

Long. 39, lat. 30, lat. isth. 8 /<. T. VIII, f. 41). 

Hardly so singular as the typo; membrane at the isthmus incrassate. 

f. typica. Long. 41, lat. 3fi, lat. isth. 8.5 //. T. X, f. ti. 

About Vyth part larger than the German form, outline similar. Also WAIJJIMI 
Mscr. No. 137. This sp. scorns near to 6V. suleatum NORD. (Alg. Sandv. p. 13, t. I, f. 18). 
Tittaghur; July 1855, G. C. W. 

61. C. scabrolatum, n. sp. C. submedioere, paullo longius (juain latum, depresso-ovalo; pro- 
funde constrictum, sinu lineari, angusto, rxterne panun nmpliato; semieelluhe st-mi- 
circulares, apiee truncata* f5-crenata i , basi rotundatir supra leniter attenuata 1 ; lateribus 
apud basin subito angulatie, supra emarginationibus magnis eire. 4 instruetje; mem- 
brana in ventrem hevi, apud margines seriebus eoneentrieis 4 granuloruin, et sub- 
ernarginationibus verrueis 4 5, etiam sub apiee granuloruin .K (1 sub (jtinquo eivim), 
ornata. Specimen unieum observatum. 

Long. 37, Jat. 32, lat. isth. 11 p. T. VIII, f. 50. 

The lateral emarginations much resemble those in C. qnadrifariwn LUND. (I>esm. 
Suec. t. Ill, f. 12), also the lateral verruca*, but the rest of the semicclls and the 
apices are wholly different, and the centre is (apparently) not tumid. 

62. C. Portianum, AKCHKR (Nat. Hist. Rev. Dubl. ]>. 19, t! 1, f. 8, 9, I860) 1. atteuuata. 
C. attenuatum; minor et gracilior cjuarn f. typica. 

Long. 32, lat. 24, lat. isth. 9 ju. T. VIII, f. 51. 

63. . triceps, n. sp. C. parvum, lYa-pk) longius quam latins; truncato ovale; medio mo- 
lice constrictum; S(micellula> truncato-pyramidatie, basi rotundatse inde attenuate; apiee 

truricatfp, angulis su]>erioribus rotundatis; semieelluhe medio tumore (circulum JLTWIIU- 
lorum circ. 7 ferente), et sub apiee nodulis tribus, ornativ; in cateris niembrana Inwi. 
(Noduli apicales in rugositatem membraiue positi?). Sinus sub-bre\is, parum aperius. 
extrorsum ampliatus. ( 1 ellula a frorite tantum observata. 

Long. 32, lat. 24, lat. isth. 10 p. T. VIII, f. 52. 

Probably nearest to C. Aitchisonii SCIIAAKSCII. (Afghan. Alg. p. 24B, t. V, f. 20) 
but differs in the central ornate inflation, and the apical nodules; it is also near to 
C. armatum JOSH. (Burm. Desm. p. f>46, t. XXIV, f. 23, al. tig. e\d.) from which it 
differs in the outline, the position of the nodules, the sinus, ;md the absence of la- 
teral teeth. 

64. C. Gangense, n. sp. (-. minus, fere quarta pars longius <|unm latins, prof undo con- 
strictum; rotuudato-quadratum; semicclluUc de[)resso-(juadranguhires, basi subito et 
supra late rotundatae, apiee rotundato-trimcatn?: rnargino crenato-undulatse; membrana 
gemmulis conicis (in series 4 coricentrice, singuli non tec*te, p(>^itis) ornata: pars rcn~ 
trails frondis laevi; incisura mediaiia aperta, linearis, externe vix ampliatn. 

Long. 34, lat. 27 r lat. isth. 10 p. T. VIII, f. 55. 
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In size and arrangement of the gemmules near to C. ps.-botrytis GAY (Mon. Conj. 
p. 61, t. I, f. 18) but it differs much in outline; it is also closely related to the form 
described by KLEBS (Desm. Ost-Preuss. p. 39, t. Ill, f. 77) as a form of his C. bo- 
trytia, var. A, forma c, the true species of which is doubtful. 

tt&, C. peregrlnnm, n. sp. 0. sub-mediocre, 4-ta parte longius quam latius, late ovale, pro- 
funde constrictum, sinu aperto extrorsum fere clauso; semicellulis dolabriformibus, apice 
rotundatis. Membrana ventre semicellularum lievis, superiore parte et margine ordini- 
bus curvatis sub-concentricis varrucarum (ordines 2 a fronte vis*e) instructa. 

Long. 35, lat. 40, lat. isth. 12 ft. T. VIII, f. 56. 

C, cuneatwn JOSH. (Burm. Desm. p. 647, t. XXIV, f. 17, 18) seems near to this, 
but it has only 2 rows of granules, while this has (a vertice) 3 rows of verrucae, and 
is without marginal teeth. 

66. . Innotnm, n. sp. C. parvum, quarta parte longius quam latius, ovale, modice con- 
itrictuni; sinu aperto, sub-lineari, aequale, extrorsum ampliato; semicellula* sernicircu- 
lareg, basi modice rotundatae. Membrana. apud raarginem seriebus duabus concentricis 
granulorum instructa, reliqua loevis. 

Long. 21, lat. 16, lat, isth. 6,6 f*. T. VIII, f. 58. 
07. C. Arnellil, BOLDT. (Sibir, Chloroph. p. 107, t, V, f. 15) forma. 

Long. 55, lat. 47, lat. isth. 20 f*. T. VIII, f. 60. 

The condensed chlorophyllaceous masses prevented a distinct view of the ventral 
part of the sernicells, hence the superficial markings could not be delineated. 

68. C. scenedesmum, DELF. (Desm. Sub-Alp, p. 101, t. VII, f. 28 34) ft punctatum. In 
sciagraphia consimile, sed minus quam f. typica; mernbrana sparse punctata. 

Long. 37, lat. 46, lat, isth. 17 ft. f. VIII, f. 61. 

Very near to NOUDSTEDT'S ft dorsitruncatum (Alg. N. Z. p. 59, t. 3, f. 15), but 
rather larger and not truncate on the upper margins, 

69. C. taxlchondrum, LUND. (Desm. Suec. p. 39, t. II, f. 13) var. nudum, ri. v. Paullo de- 
pressum, minus longe sed latius quam f. typica,, cui est consimile, sed angulis basalibus 
evolutis crassis, membrana Ituvi vel subtiliter punctata; granulis ornameritalibus ca- 
rentibus. Nuclei amylacei bini. 

Long. 40, lat, 43, lat. isth. 13 p. T. VIII, f. 64. 

The side view of a frond, long. 47, crass. 26 is shewn at f. 64*. 

70. C. obsoletum, (HANT/SCH) RRINSCH (Arths. obftotetu*, HANTZ^CH in RABH. Alg. Eur. No, 
1407, sec, LUND.; Didym. (Con.) obsoletum, RRINSCH Algfl. p. 110, t. IX, f. 5). Forma 
mi\jor. 

Long, ct lat. 64, lut, isth. 27 ft. T. VIII, f. 63. 
This form agrees perfectly with those of Germany and Sweden, 
LUNDKLL (Destn. Suec. ]>. 38) says of the basal angles wiodo non modo minus 
rlistincte acuminati Huut, and it is to be noted that he does not use the term acule- 
ati: this testimony, and REiNsm's figure apparently exclude the basally dentiferouj 
forms usiiHlly placed under this species. Cfr No. 71. 

71. C. palustre, NOB. (C. ohsoletuw auctorurn, rion (HANTZSCH) REINSCH, nee LUNDBLL, ui 
HUt>ra) circulare; ff ovale. 
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a. a circular*, f. major. Long. 65, lat. 65, lat. isth. 31 f*. T. VIII, f. 65. 

b. f. minor. > 56, 54, 22 ^u. IX, f. 29. 

c. ft ovale. 68, 78, 37 //. * f, 1. 

Also in WALLICH Mscr. Nos. 170 and 281. Endochrome collected into 2 ir- 
regular patches in each segment*, G. C. W. These forms in front view are much like 
C. Smolandicum LUNDELL (1. c., p. 38, t. II, f. 17), but the vertical view is more 
acuminate and the lateral view not so deeply constricted as in LUNDKLL'S species. The 
form b, supra, is either smooth or delicately punctate, c shows the mucous invest- 
ment; this fig. is after WALLICH. I certainly hold the opinion that these forms should 
not continue under C. obsoletum, as the basal angles are aculeate not acuminate. 
72. C. forte, n. sp. C. mediocre, circ. quarta parte longius quam latius, longe ovale, pro- 
funde constricturn, sinu aperto, sub-lineari, externe parum aperto; semicellulae fere 
semicirculares, basi acuto-rotundatce; membrana percrassa, 2 3 f* crassitudine, modice 
punctata. Habitu fere C. pachyderm*, KLEBS (I)esm. Ost. Pr. p. 34, 'a typicum. No. 3, 
t. Ill, f. 36), non LUNDELLII (Desm. Suec. p. 39, t. II, f. 15) nee NORDSTEUTII, v. minus, 
(Norg. Desm. p. 18, f. 7). 

Long. 65, lat. 52, lat, isth. 22 fit. T. VIII, f. 66. 

The margin owing to the puncta appears striate; there are two aiuylurn corpuscles 
in each setnicell. 

Northern India. 

78. C. rugosum, n. sp. C. mediocre, longitudine circ. !*/ latius; rotundo-ovale; semicellulae 
late ovales, angulis rotundatae, dorso leviter roturidatic, apice non dilatatae; sinu medi- 
ocre, lineari, cxtrorsum ampliato; membrana rugosa, nodulis in series (13 14 rectas 
verticales, et circ. 9 10 transversas) ordinatis; centre juxta isthmian lieve. A vertice 
visum ovale. 

Long. 60, lat. 45, lat. isth. 17 /*. T. VIII, f. 67. 

Nearest to (?. conspersum RALFS (Br. Dosm. p. 101, t. XVI, f. 4) but although 
the vertical view is much similar, the front view is very different, having broadly- 
rounded angles at base and the end, which is not dilated (as in C. conspersum) but 
simply rotund. 

74. C. praecelsum, n. sp. Cos. submediocre, tarn longum quarn latun., circulare; semicellulie 
paullo dolabriformca, dorso rotundatu*; (angulis inforioribus protractis, dejectis,) tnnr- 
gine crenato-orernmulate; sinu cuneato, extrorsum fere occluso vel constricto; merubrana 
verrucosa, nodulis ovalibus in series (6 laterales et 12 1 - 13 rectas verticales) ordinatis; 
media parte frondis, juxta isthmum ltvi. 4 vertice et a latere non observata. 

Long. 48, lat. 46, lat. isth. 13 ju. T. IX, f. 2. 

75. C. Sikhimense, n. sp. C. sub-mediocre, vix latius quam longum, a frorite bi-ovatum; 
semicellulae ovales, dorso leniter depressas lateribus angulato-rotundatis, e sinu cur- 
vatis, margine integris; incisura mediana brevi, aperto, externe ampliato; membrana 
sparse granulosa, apud marginem s^riem nod^ulis coriice-acutis (maximis apicern versus) 
prsedita. A iatere visum modice constrictum, sinu rotundato, semicellula? fere glo- 
bose. 

Long. 47, lat. 42, lat. isth. 18, crass. 25 //. T. IX, f. 4, 36. Northern India. 
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76. C. striAtum, BOLDT. (Sibir. Chloroph. p. 104, t. V, f. 9) f. Indica. Fere ut in f. ty- 
pica, sed lateribus supra basin fere rectis, dorso indistincte 4 5 crenato; striae api- 
cales indistinctae. 

Long. 15, lat. 12, lat. isth. 4 p. T. IX, f. 6. 

This is near to, but smaller than, C. striatum v. glabratum RAG. (Des. Nov. p. 9, 
t. V, f. 31), but, as in the form from Ltibeck, the striae are very faint. 

77. C. perizosmum, n. sp. C. parvnm, vix tertia parje longius quam latura, late ovale; 
semicellulae plus miriusve ovato-depressae, lateribus e basi plus minus rotundatae, apice 
depresso-rotundatee; rnembrana marginem versus granulata, lateribus ordinibus tribus 
granulorum concentrice positis instructa, (ordirie interiore semi-circulariter continuata), 
apicem versus granulis circ. 4, centralibus maximis, ornata; sinu lineari, extrorsum 
ampliato. A vertice visum ovale. 

Long. 22, lat. 17, lat. isth. 6 l*. T. IX, f. 12. 

ft o mat urn. Fere ut supra, sed ordo interior granulorum nori continuata, apicem ver- 
sus interrupta; seraicellulae ventro paullo tumidac, granulis 6 7 gregariter positis ornatse. 

Long. 21.5, lat. 18, lat. isth. 6 f*. T. IX, f. 13. 

This is somewhat like the form represented in T. VIII, f. 10, but that has only 
2 marginal granules larger than the rest, and only 2 series. 

78. C. concent rlcum, n. sp. C. minus, circ. lV s -plo longius quam latius; longe ovale; valde 
constrictum ; semicellulae depresso-ovales, basi dilatatap, angulis basalibus acute-rotun- 
datis, apice paullo rotundatir, apicem versus leviter attenuate; sinu profundo, aperto 
angusto-triangulari, extrorsum valde ampliato; menibrana rugosa, ordinibus 6 7 in 
quaque semicellula granulorum concentrice dispositis instructa. 

Long. 23, lat. 18, lat. isth. 7 [i. T. IX, f. 11. 

Nearest* to the small forms of C. punctulatu^a, BREB.: possibly the same as C. 
orbiculatum DELP. (Desm. Sub-alp, p. 107, t. VII, f. 46) nee RALFS! 

79. C. sp. C. minus, late ovale, paullo latius quam longum; semicellula} late ovales, mar- 
ginem versus ordine granulorum (granulis apicalibus maximis) instructa?, ventre laeves, 
reliqua parte minute granulatae; sinu angusto-lineari, profundo, extrorsum ampliato. 

Long. 20, lat. 18, lat, isth. 7 p. T. IX, f. 10. 

I am in doubt as to placing this form; it is undoubtedly near to C. perizosmum 
No. 77; possibly it might stand as var. y yranulatum of that species. 

80. C. cuneatum? JOSH. (Burm. Desm. p. 647, t. 24, f. 17, 18) var. Indicum. Marginibus 
e basi dentatis; centro nudo; apicibus crenato-truncatis. 

Long. 39, lat, 45, lat. isth. 11 /*. T. IX, f. 14. 

This is rather hard to identify, as Mr. JOSHUA'S figures are both obliquely drawn 
(f. 18 much so); the var. is more depressed than the type, without the central gra- 
nules; with semicells dentate from the basal angles upward to the apices, which are 
crenato-truncate. 

Central India. 

81. C. ptilotnm, n. sp. C. mediocre, quinta parte longius quam latius, depresso-ovale, semi- 
cellulae depresso-ovatap, lateribus rotundatse, tota margine (ut mihi videtur) crenato- 
undulatas (dorso sub-truncatae, medio paullo tumidae); meiubrana achroa, marginem 
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versus verrucis sub-quadraticis, circ. 18 in quaque semicellula, et centre granulis circ. 
7 annulo dispositis, 2 1 granulis cingentibus, ornata. Sinu profundo, sub-lineari, 
extrorsum arapliato. A vertice ovale, centre paullo tumiduin. 

Long. 54, lat, 43, lat. isth. 12 f*. T. IX, f. 17. 

Probably nearest to the form of C. Ungerianum (NAG.) ARCHER described by 
REINSCH (Contr. Alg. Fung. p. 84, t. XVI, f. 6) as Cos. oligogongrus; it is also close to 
C. gemmatum, NOB. (On Desm., p. 935, t. XVI, f. 5), [which is not, pace WOLLE = 
C. triplicatum ejus (Desrn. U. S., t. XIX, f. 3 6), as the centre of semicell is doubly 
tumid; cfr his f. 6, basal view of conjugating seimcell!]; and to C. nodosum, ANDERS- 
SON (Chloroph. Roslag. p. 14, f. 8). From all these it differs in many points of detail. 
That acute observer Dr. 0. NORDSTEDT asks, in litt., Are the crenos at the margin 
really such as in the inner series?' I think not, the marginal elevations being rounded 
at apex, while the infra-marginal verrucas are distinctly truncate or rotundato-truncate 
at their apices. 

Northern India. 

82. C. subquaaillus, BOLDT. (Desm. GrOnl. p. 25, t. I, f. 25) var. tropicum, n. v. C. ovato- 
depressuin, paullo longius quarn latum; semicellulas cuneato-depressa*, marginem versus 
ordinibus 4 granuloruin radiatim (usque ad 30 series) positis; centro turnido granulis 
magnis et parvis irregulariter sparso. Paullo minor quam f. typica. 

Long. 64, lat. 60, lat, isth. 18 p. T. IX, f. 15. 

In the typical form the radiating granules form about 20 series, the size being 
equal; in this there are about 30 series, increasing in size from the interior to tht 
margin; the mixture of large and small granules in the centre is noteworthy. 

Central India. 

83. Cos. sp. C. Cos. Icevi RABH. (1. c.) propius, sed glabra. 

Long. 2329; lat, 2226; lat. isth. circ. 10, trass, circ. 14 ft. T. IX, f. 16 
About twice the size of No. 7; membrane smooth. WALLICH Mscr. No. 126, froir 
Avhich the figure is taken. 

84. C. Tittaghurense, n. sp. C. minutum; ovale, fere latum quam longum; semicellula 
acuto-ovales, latere acuto-rotundatse; rnernbrana laevis; sinu aperto, externe ampliato 
Seinicelluluu a vertice ellipticoj; a latere fere orbiculares, incisura mediana late incurvata 
Zygosporae glabra}, orbiculares, membrana crassa. 

Long. 13, lat. 12, lat. isth. 3, crass. 8, diam. zyg. 13 f*. 

T. IX, f. 19 (after WALLICH Mscr. No. 165). 

Apparently between C. tinctum, RALFS and C. bioculatum, BREB., from which i 
is separated by the acuto-rotundate sides, the sub-triangular sinus, and the globos* 
zygospore. 

Tittaghur. 

85. C. medioglabrum, n. sp. C. minus, circ. quarta partc longius quam latum, angulato 
ovatum; semicellulae sub-hexagonae, angulis juodice rotundatie, margine acute crenatoe 
apice truncato-crenatw; membrana in centralem partem frondis glabra, latera versu 
subtiliter granulata; sinu lineari, aiquale, extrorsum ampliato. A vertice visum ovale 

Long. 18, lat. 14, lat. isth. 4 ft. T. IX, f. 20. 
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This jeems nearest to C. laciniatum, No. 43, from which it differs in the sides 
being sub-rotund or somewhat acute, and in the granules being scattered, not con- 
centrically arranged. 

86. C. paradoxuin, n. sp. C. sub-magnum, quarta parte longius quam latius, rotundatum; 
semicellulffi late ovales, lateribus rotundatse; membrana juxta isthmum lasvi, in superi- 
orein partem 9 10 ordinibus granulorum obliquiter, vel in heptuncem, dispositis. 
Sinu aperto, interne rotundato, amplo, extrorsurn roturidato. A vertice visum late ovale. 

Long. 80, lat. 60, lat. isth. 34, cr. 44 p. ^ T. IX, f. 22. 

Near to C. insigne, supra, but in this form the granules are closer in apposition 
than in No. 57, and, moreover, in each transverse series there are 15 17 large gra- 
nules, while in the other there are only 8 10 in each row, also vertically there are 
the same number of rows in both. The semicells, in C. imigne, are more globular in 
in front view than in this form. 

87. C. Norimbergense, REINSCH (Alg. Frank, p. 113, t. IX, f. 2) var. microscopicum (C. 
microscopicum W. B. T. in litt.). Var. minutum, fere ut in f. typica, sed apicibus 
paullo attenuatum. 

Long. 8, lat. 5.6, lat. isth. 2 p. T. IX, f. 28 

This little form does not vary greatly in size, and is frequent in British ga- 
therings. 

forma? Long. 12, lat. 8, lat, isth. 2.5 ft. T. IX, f. 43. 

Probably related to this species. 

88. . staurochondrum, LKMAIKE (Desm. Vosges. p. 20, t, I, f. 1) var. orientate. Forma 
typica differt apicibus non prolongatis, utroque latere apicum dente brevi munita, 
'stauros' granulorum nori centrale sed apicali, et apicerri versus sine granula minora. 

Long. 2640, lat. 2234, lat. isth. 711 /u. T. IX, f. 23. 
C. yemmatum var. ft, WALLICH Mscr. No. 129. 

89. C. proteiforme, ri. sp. C. variabile, circ. l l / 8 -plo longius quam latius, ovatum; semi- 
cellulse ellipticae; membrana glabra, punctata, vel minute granulata!, sinu aut lineari 
aut valde sequale aperto, externe ampliato; isthmo brevissimo, vel collo parvo simili 
(usque ad ! / l4 parte longius). A vertice visum ovale; a latere biglobulatum, sub- 
prof unde coristricturn) fide WALLICH Mscr. No. 138). 

Long. 2142, lat. H 29, lat, isth. 6-8, crass. 16 u (G. C. W. 1. c.). 

The form in which the isthmus is prolonged into a short neck Dr. WALLICH 
styles a var.; this might be var. ft Wallichii. It is to be noted that this lengthening 
of the isthmus regularly occurs in certain Indian forms, in this and other genera. 

T. IX, f. 26. 

90. C. sexangulare, LUND. (Desm. Suec. p. 35, t. II, f. 23) var. Bengalonse. C. minus quam 
f. Suecica; angulis lateralibus sub-acutis, dorsalibus fere obliteratis; sinu profundo, 
isthmo contracto; a latere ct a vertice visum arigustius quaiu f. typica. 

Long. 2237, lat. 1827, lat. isth. 5.58, crass. 1320 ft. T. IX, f. 30. 

91. C. aequale, 11. sp. C. sub-mediocre, 5-ta parte longius quam latius, obtuse sexangulare; 
semicellulse rotundo-triangulares, basi et apice rotundato, medio paullo tumida*, lateri- 
bus in superiore parte paullo incavatis; membrana glabra; sinu profundo, angustissimo, 
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externe smpliato. A latere visura bi-globulatura; a vertice ovato-fusiforme, lateribus 
in medio tumidis, apicera versus paullo incavatis. 

Long. 2945, lat. 2437, lat. isth. 710. crass. 1725 ft. T. IX, f. 81. 
Near to C. granatum DBLP. (p. 107, t. VII, f. 46 48) in Desm. Sub-alp, (non 
auctorum) but differs from this in side and end aspects. Also WALLICH, Mscr. No. 157. 
9i. C. scabriHB, n. sp, C. mediocre, fere tarn longum quam latum, quadraticum; semi- 
cellulee parallelogramraiformes; angulis parura rotundatis, (lateribus et a pice fere rectis), 
apicibus truncatis; sinu profundo, lineari, angusto, extrorsurn parum atnpliato; mem- 
brana dense verrucosa, scabra; granulis in exteriorem partem parum radiatirn positis, 
quumque laterura versus conglomeratis, 'rosettas' efficientibus, instructa. Pars centralis 
frojidis juxta isthmum Isevis. A lat. et a vert, non observatum. 

Long. 49, lat. 52, lat. isth. 20 j/. T. IX, f. 32. 

98. C. orientate, n. sp. C. sub-mediocre, quinta parte longius quam latius; late pyrami- 
datum; semicellulae rotundo-triangulares, basi et apice rotundatrv, medio non tumidfp, 
lateribus supra basin paullo incavatis; sinu brevi, lineari, externe valde amplia-to; mciu- 
brana glabra. Corpora amylacea dua in quaque semicellula. A vertice visum ovale: 
a latere ovato-lanceolatum, medio vix constrictum. 

Long. 4365, lat. 3655, lat. isth. 1826, crass. 1828 ft. T. IX, f. 35. 

94. C. Raneegungense, n. sp. C. minus, circ. l l / t -plo longius quam latius; semicellulce 
rotundato-triangulares, angulis rotundate, lateribus incavata*; sinu lineari, profundo, 
angusto, externe ampliato; membrana glabra aut subtiliter punctata. A vertice visum 
ovale; a latere lanceolatum, modice constrictura, apice rotundatum, apicem versus la- 
teribus incurvatis. Zygospora spha^rica, mediocris, superficie cum multis pi\)minentiis 
rotundatis plena, circ. 9 apud marginera visis. Raro semicellulae paullo in centro tu- 
midae, annulum granulorum ferentes (ft ornatum). [Forsan C granatum DELP. (Desm. 
Sub-alp, p. 100, t. VII, f. 1621) non BH&B. nee auct.] 

<* et ft. Long. 2532.5, lat. 1924, lat. isth. 68,5, crass, circ. 16, diam. zyg. 
29 f*. T. X, f. 13. 

From Dr. WALLICH'S sketch, Mscr. No. 131, there appears to be but one araylum 
corpuscle in each semicell. Dr. W. says that the conjugating fronds assume the ap- 
position shown in a and 'a 1 . The mature zygospore is reddish-brown in colour. 

95. C. dulclferum, n. sp, C. submediocre, tarn longum quam latum, truncato-ovatum ; semi- 
cellulse late flabelliformes; angulis basalibus sub-truncatis, lateribus sinuato-inclinatis, 
apicibus truncatis; membrana granulata, margine series 6 7 concentricas granulorum 
rninutorurn praedita, in centro cujusque semicellulae tumore parvulo, annulo granulorura 
ornato, instructa. Sinus apertus, amplus, triarigularis, profundus. A vertice visum 
lanceolatum, apice truncatum, modice constrictum; semicellulis truncato-ovalibus a 
vertice lanceolatum, medio truncato-turnidum, verticibus truncato-rotundatis. Corpora 
amylacea singulatim locata. 

Long, 3942, lat. 40, lat isth. 13, crass. 20-21 ^. T. IX, f. 39. 
This form in WALLICH Mscr. No. 189, is named Euastrum ancepx, but as it is 
not a Euastruniy and as LUND ELL has appropriated the specific name, this falls. It 
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seems near to the little Cos. sp. REINSCH (Alg, et Fung. p. 83, t. XVI, f. 9), but 
is much larger and also ornate. 

Mungulpore, 3 Nov. 1855; rare. G. C. W. 

96. G. scntellum, n. sp. C. submediocre, tarn longuin quam lat urn, depresso-ovale; semi- 
eel lul to fere sernicirculares, apice paullo depressne, lateribus e basi rotundatce, margine 
sinuato-crenatae; membrana subtiliter punctata, marginem versus verrucis (circ. 18 in 
quaque semicellula) prcedita; sinu lineari, angustissimo, profundo, externe vix ampli- 
ato. Nuclei amylacei bini (sec. cl. WALLICH clelineati). 

Lat. et long. 3744, lat. isth. 1113 t u. T. IX, f. 38 (after WALLICH, Mscr. 
No. 133). 

97. C. pseudo-Broomel, WOLLE (Desm. U. S. Amer., p. 86, t. LI, f. 36, 37). 

Lon<r. 33, lat, 29, lat, isth. 12, crass. 16 u (WALLICH, Mscr. No. 145). 

T. IX, f. 41. 

Fronds varying from the extreme quadrangular shape figured, to orbicular, or 
newly so. Side view, segments orbicular, somewhat compressed (occasionally) at centre 
of segments, ends rounded. End view linear, ends suddenly truncate and flattened 
in the quadrangular varieties.* G. C. W. I have never seen any variation in this 
species except that sometimes the superior angles are much more rounded than at 
others. The arrangement of the granules is much like that in C. reniforme (Ao.) 
Auru. ft compression NORDST. (Alg. N. Z. t. V, f. 5), cfr No. 137. 

98. C. impressulum. ELFVINO (Finska Desm. p. 13, f. 9); C. Meneyhinii forma REINSCH 
(Contrib. p. 88, t. XII, f. 12 a); vix DE BAHY (Conj. t, VI, f. 34); idem forma f 
BOLDT (Desm. GrOril. p. 13) f. minor: 

Lon#. 16, lat. 12, lat. isth. 4.5 ^. T. IX, f. 42. 

99. C. moniliforme, (Trim) &ALFS (Br. Desm. p. 107, t, XVII, f. 6; Tesxarthronia inonili- 
formisj Timi>. Mem. du Mus. XVI, p, 310, t. XIII, f. 18; Diet, Sci, Nat, Veg. Acotyl, 
t. VII, f. 1; Tesxararthra moniliformitt, KRHB. Abh. 1835, p. 173; Inf. p. 145, t. X. 
f. 20; etc.) formue: 

Long. 26, lat, 15, lat, isth. 2 t u W. B. T. 
27, 16, 5 

23, 11, > 3 G. C. W. 2. 
23, 12, i 5 > 1. 

T. IX, f. 44, 45 (also WALLICH, Mscr. No. 140, 1 and 2). 
Hab. 1. Raneegunge, July 1855; 2. Mungulpore. 

100. C. pulchellum, n. sp. C. mediocre, circ. sexta parte longius quam latins, depresso- 
ovatum; semicellulse rotundato-quadraticie, angulis totis rotundatis, ventre paullo tu- 
inidas dorso leviter truncato-curvstee; membrana granulata, excipe partern juxte 
isthmum, grannlis in lineas obliquas (dextr. et siriistr.) in heptuncem ordinatis, 
lineis in max. diam. eirc. 1(5; sinu lineari, angusto, parum profundo, extrorsum 
ampliato. A laterc visum late bi-ellipticum; a basi visurn rotundato-quadraticum, 
lateribus et apieibus rectis, angulis rotundatis; granulis radiatim dispositis. Nuclei 
amylacei bini. 

Long. 46, lat. 3tf, lat. isth. 13. crass. 24 u. T. IX, f. 4fi 
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Near to C. ps.-Broomei WOLLE (cfr No. 97) but differs in the far greater num- 
ber of lines of granules, the granules themselves being much smaller than in that 
species. C. inaryaritiferumf WALLICH Mk*r. No. 146 A. 

101. C. tetrophthalmum, KUTZ. (Pandwrella htrophthahna KTX. in litt. apud MENGH.; Hetero- 
carpella tetrophthalina KTZ. Synops. p. 597, f. 87; Euastrum Mrophthalntuni, KTZ. 
Phyc. Germ. p. 136; Cosmarium tet'm BKEB. in litt. 1846) forma Indie: 

a. Long. 96, lat. 64, lat. isth. 23 /*. T. IX, f. 47. 

b. 59, > 39, 13 WALLICH, Mscr. No. 150. 
Hab. a. Northern India, Sikhim?; b. Bengal, G. 0. W. 

102. C. sp. (compersum? C. consperso HALFS, it rotundato WITTK., accedcns). 

Long. 50, lat. 43, lat. isth. 13 /*?? WALLICH Mscr. No. 146 B. Forma nwiistrosa, 
apud cl. WALLICH; facsimile. T. IX, f. 48. 

I am not at all sure of these dimensions, as no data are appended to WALLICII'S 
sketch. The monstrosity is very peculiar, in fact unique, the two subsidiary seg- 
ments proceeding at right angles from the side portions of the central frond. The 
general appearance of the central frond is much like WITTKOCK'S var. in Skurid. 
Desrn. f. 4. 

C. conspersuiH KALFS ft rotwidatun WITTR., f. Boldtii, NOB. (formu BOLDT, 
Desrn. Grftnl. p. 26, t. II, f. 27, 1888). 

A form exactly like this appears from the Himalayas (ex Utricularia Stella ri, 
comni. G. v. L.); it is a little smaller than the Greenland form. long. 65-68, lat. 
46 49 //. Two specimens observed. 

103. C. spicullferum. n. sp. C. minus, tertia parte longius quam latum; angulato-circulare; 
semicellula? indistincte 9-gonie, dorso elliptiro^pentagonip, lateribus bi-angulata* ; 
angulus unusquisque spiculo brevi unico munitus, sed angulus apicalis tuberculoy 
duos breves conicos pra^bet; in centre) quaque semicellula tuberculos parvos duos 
habet, ventre semicellularum inflato; reliqua inembratia loevi; sinu jn-ofundo, angusto, 
externe non ampliato. A latere visum paullo constrictum, semicelluke angulato- 
ovales; a vertice elongato-truncatum, quasi 6-angulatum; arigulis medianis indistinctis. 

Long. 2740, lat, 2231, lat. isth. 1014, crass. 1618 /<. T. IX, f, 4!). 
C. yeinmatum (type) WALLICH, Mscr. No. 139. Nearest to C. IVarmingii Bow;. 
(Des. Bras. t. IV, f. 34) but is much more angular. 

104. C. Iiulicuiiij u. sp. 0. minus, tarn latum quam longum, sub-rimihire; seinicrlluk^ 
dolabrifbrmes, dorso semicirculares, basi rostra tie, products, dejecta-; inarginc crenato- 
granulate; mernbrana granulosa, tumorem centralem annulo granulorum (6 7) oriiR- 
tum habens; sinu amplo, sub-profundo, triangular!, extrorsum constricto fere occluso: 
apicibus semicellularum dentibus erectis 4 armatis. A vertice \isum oblongo-trun- 
catum, medio tumid urn; a latere mediocriter constrictum, sinu rotundato, semicelluhi' 
globose apice truncate. * t 

Long, et lat. 22, lat. isth. 12, crass. 15 t u. T. IX, f. fto (also WALLICI Mscr. 
No. 279). 

From WALLICH'S drawing it appears that each semicell contains two uinylum 

corpuscles. It seems closely related, in general outline, to C. roslratiuu TLRNRR 
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(Some Desrn. p. 935, t. XVI, f. 6), but differs therefrom in the basal angles, mem- 
brane and tumidity, isthmus and sinus. 

105* C. gmdatum, ri. sp. C. submediocre, paullulum latins quain longius, late ovale; semi- 
cellulce late flabelliformes, centro tumida*, dorso semicirculares, angulis basalibus sub- 
recta); uiargirie emarginato-incisa (vel in rugositatibus latis secta circ. 16), emar- 
ginationibus ipsis plerumque incisis; membrana glabra; sinu profundo, anguato-eune- 
ato. A vertice visum acute-ovale, centro tumidum; a latere raodice constrictum, 
semicellulae longe ovales, medio tumidoe, vcrriicibus conspicientibus *{/radatim* ordi- 
natis (ex quibus nomen speciei). Zygospora globosa, processubus longis ad apices 
trifidis (apud marginem circ, 12) armata. 

Long. 44, lat. 47, lat. isth. 11, crass. 19; zyg. diam. s. acul. 27, c. acul. 44 ft. 
T. X, f. 1 (also WALLICH Mscr. 269; zyg. No. 276). 

In this species the apex is sometimes sub-truncate. 

106. C. depressum, (NAo.) LUND. (Euastrum (Tetracanthium) depresmm, NAOELI, Einz. Alg. 
p. 114, t. VII c, f. 2; Cos. depression LUND. Desm. Suec. p. 38; non BAILEY) var. 
granulatum. Parvum, magis depressum, superficies minute granulata (sec. WALLICH 
Mscr. No. 155). 

Long. 20.5, lat. 25, lat. isth. 6 p. T. X, f. 3. 

Smaller and more depressed than the type, ^Covered with very delicate tubercles 
(granules) which give a rough appearance to the edge*, G. C. W. 

typica. I have the typical form of C. depressum; comm. G. v. L., from Kha- 
ia, upon the river Brahmaputra (ex Utricularia sp.), and from East Bengal (ex* 
Utr. flexitosa)*, both from the Stockholm Museum. 

107. Cos. sp, (C. punctulato BREB. accedens) forma monstrosa. 

T. IX, f. 52x600, after WALLICH Mscr. No. 152, facsimile. 

This very curious monstrosity has two aborted cells preceding from the dexter 
and sinister sides of the isthmus of a normal semicell. 

108. 0. Barrackporeanum, n. sp. C. submediocre, tertia parte longius quain latum; clepsydri- 
foriue; semicellulae late ovatae, e basi leniter dilatatan, apice rotundata*, margine ere- 
iiato-undulatfttt; membrana juxta isthmian laevi, in superiore parte seniicellularum serie- 
bus tribus graaulorum coricentrice ordinatis instructa; sinu valde aperto, brevi, rotun- 
dato, extrorsum amplissimo. A latere visum fere ut a fronte sed paullo compressum. 

Long. 42, lat. 31, lat, isth. 16, crass. 24 p. T. X, f. 4. 
Barrackpore. 

109. C. occidental^ NOB. (C. gemmatum, TURNER, Some Desm. p. 935, t. XVI, f. 5 non 
Cos. (Eul) gemmatum (BREB.) KTZ., RALFS' Br. Desm. p. 87) yar. ornatum, n. v. 
C. cum duabus (non trihus) seriebus granulorum marginalium, et ventre seraicellu- 
larum cum granulis vel nodulis in lineas duas (circ. numero 3 et 4) concentrice po- 
sitis ornato; reliqua ut in f. typica. 

Long. 46, lat, 42, lat. isth. 18 fi. T. X, f. 5. 

My friend Dr. NORDSTKDT has suggested that, to avoid confusion, it will be well 
to change this name; I do so accordingly. Cfr note under No. 81, a species some- 
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140. bMeifermn* n. sp. C. submagnum, circ. I'/a-plo longius quam latius, ovale; serai- 
cellulae late ovales, angulis basalibus aut rotundatae aut sub-acutap, apice rotundate; 
nierabrana teiiui, nodulis nmgriis in series obliquas ordinatis (unumquaque in centre 
maculaiu habeas), prcedita, et inter nodulos bacciformes modice punctata. A frorite 
series noduloruni circ. 10. A vert, et a lat. non observation. Siuu cuneato, modice 
aperto. 

Long. 74, lat. 52, lat, isth. 20 p. T. X, f. 8. 

Cfr C. insigne. No. 57. 

Ill* C. mucroftporunij ti. sp. C. miuutum, circ. Yf-plo longius quam latum, sub-quadrati- 
cum; semicellulee depresso-quad rates, basi rotundatae, lateribus et apice paullo in- 
curvatae; angulis superioribus cassis; in centro tuberculo parvo instructs, paullo tu- 
raidas; rnembrana glabra; sinu angusto, lineari, externe parum anipliato. A latere 
visum semicellulis pyriforraibus; a vertice ovale. Zygospora magna, sphoerica; mem- 
brana iniqua, crassa. 

Long. 13, lat. 9, lat. isth. 4.a, crass. 6, diam. zyg. 19.5 //. T. X, f. 11 (and 
WALLICH Mscr. No. 161). 

^Sporangium orbicular, surface somewhat uneven, central mass pale green, radi- 
ate. The capsule of a pale reddish yellow,* G. C. W. This zygospore in size is 
somewhat near to that of C. melanosporum ARCHER (sp. ined., fide J. ROY in litt. 
c. ic.), but the frond differs. Cfr No. 54 supra. 

112. C. rectosporum, n. sp. C. minus, circ. sexta parte longius quam latius, truncato- 
ovaturn; semicellula? truncato-pyramidatse, lateribus et angulis roturidata?; "raembrana 
glabra; sirui angusto, lineari, extrorsurn parum ampliato; a vertice visum corapresso- 
ovali 1 . Zygonpora magna, quadratica, angulis rotundata; membrana crassa. 

Ix)!)fr. 2$), lat, 24, lat. isth. 5 (usque ad 3.5), crass. 12, lat. zyg. 28 f*. T. X, 
f H> (sec,, WALLICH Mscr. No. 164). 

The quadrate zygospore is very curious. WALLICH says of it Enelosed with 
the segments in a common mucous matrix. Four fronds seem concerned in the for- 
mation of this one sporangium.* This fact seems very extraordinary! In front view 
the frond resembles C. tithophoritm NORDST. v. major RACIB. (Desm. nov. 1889, p. 11, 
t. V, f. 9), but the other views essentially differ. 

118. C. octftgonum, u. sp. C. minus, fere tain longum quam latum, octagonum; semi- 
cellula? quadratic**, basi rotundafce, angulis superioribus coesis, apice et lateribufl 
paullo iricurvato, ventre turnidse; membrana glabra; sinu lineari, extrorsura vix aperto. 
A vertice visum fusiforme; a latere angulato-lariceolatum. 

Ix>ng. 15, lat. 14, lat, isth. 45, crass. 56 //. T. X, f. 12 (and WALLICP 
Mscr. No. 202). 

Near to C condnnum (RABH.) REINSCH, Alg, Frank, p. 110, t. IX, f. Ill, but 
with sides and apices incurvate, not straight; it also differs in being centrally tumid; 
it differs from C. Afeneyhinii BREB. in the vertical and lateral aspects. This species 
often forms filaments of 3 7 fronds. 

114. C. Hparsum, n. sp. C. submediocre, vix lY-pl latius quara longius, late ovale; semi- 
collulse dolabritbrmes bapi deiectse acutae dorso depresso-rotundatae. ventre paullo 
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tumid; membrana subtiliter et dense punctata; sinu acuto triangular!, externe con- 
stricto fere occluso. A vertice visutn ovali'-ellipticum apicibus attenuatum sub-den- 
tatum. Zygospora globosa, processubus brevibus capitatis munita. 

Long. 25, lat. 32, lat. isth. 10, crass. 11 14, diara. zyg. c. acul, 46, s. acul. 
33 ft (sec. WALLICH Mscr. Nos. 169 et 176). T. XIX, f. 13, 16x700. 

Apparently nearest to Nos. 16 and 69 of this memoir; it is a member of the 
series containing C. obsoletum, HANTZSCH; C. ellipticum, DKLP., etc. 

115. C. prominens, n. sp. C. minutum, quarta ptfKe longius quam latius; seraicellulae 
ovales, granulum vel tuberculurn unicum in ventre habentes; membrana glabra; sinu 
triangulari, acuto, externe valde arnpliato. A vertice visum ovale; a latere modice 
constrictum, incisura mediana sub-acuta, seraicellul*je globosae. 

Long. 15, lat. 12, lat. isth. 45, crass. 9 (* (also WALLICH Mscr. No. 154). 

T. X, f. 7. 

The front and lateral views are much like C. bioculatum BREB. var. omphalum 
SCHAAR. (l)es. Hung. p. 270, t. I, f. 9), but the vertical aspect differs in being 
broadly oval. 

116. C. umbonatum, n. sp. C. minutum, circ. I 1 /, longius quam latius, octagonum; semi- 
cellulro sub-quadratap, basi rotundatae, angulis superioribus caesis; angulis lateribus 
apicibusque incavato-sinuatis; semicellulse in centro paullo tumescentes, tuberculo 
unico instructs; membrana glabra; sinu profurido, lineari. A vertice visum ellipti- 
cum; a latere modice constrict, semicellulis sub- globosis. (Forsan ft umbonatum 
C. Meneghinii?) 

Long. 13, lat. 9, lat. isth. 4, crass. 7 p (also WALLICH, Mscr. No. 156). 

These tubercles do not appear to be constant, as some specimens, having exactly 
the same dimensions, and with the other characters similar, are deficient in these 
appendages,* G. C. W. 

T. X, f. 10. 

117. C. Cfcmbricum, COOKE and WILLS (in Grevillea, p. 91, 1880) f. minor 

Long. 25, lat, 17, lat. isth. 7 t*. T. X, f. 15. 

This species is separated from C. venustum BREB. with some doubt; the only 
difference being that the sides of C. cambricum are more regularly inclined to the 
apex, and the undulations are smaller than in the other species. 

118. C. venustum, BREB. (Liste, p. 124, t. I, f. 3), forma: 

Long. 19, lat 12, lat. isth. 4 u. T. X, f. 20. 
28, 17.5, 4 f. 24. 

The latter is very near to Didym. (Cosm.) Brauni, REINSCH (Algenfl. p. 116, 
t. X, f. Ill c), the truncate forms of which are but forms of C. venustum. It is 
interesting to note that LUNDELL (Desm. Suec. p. 23) has observed a filamentous 
form of this species. 

format Long. 21, lat. 14.5, lat. isth. 4 /i. T. XI, f. 2. This nas the 

apices faintly refuse. 

forma? Long. 25, lat. 14, lat. isth. 4.5 ,u. T. X, f. 19. These two plants 

much resemble each other, except that the latter is longer and more attenuate; pos- 
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sibly they are aberrant forms of Euastrum crassicolle LUND. (Desm. Suec. p. 23, t. II 
f. 8), the apices being a little incavate. 

119. C. pnsillum, BREB. (Euastrum pusillum, BREB. Liste p. 125, t. I, f. 7; Cos. pmillum, 
ARCHER in Prit. Inf. p. 731), var. retnsum; apicibus incurvatis. 

Long. 13, lat. 11, lat. isth. 4 //. T. X, f. 25. 

This little form differs somewhat from BREB.'S figure, in being a little longer 
than broad. 

forma! Long. 12, lat, 13.5, lat. isth, 5 ,. T. X, f. 26. 

120. C. granatmm, BREB. (in RALFS' Br. Desra. p. 96, t. XXXII, f. 6). 

Long. 21, lat. 17, lat. isth. 5 p\ 

$4, 19, 6 Frond smooth, basal angles a little more round- 
20, 16, 4.5 ed than in RALFS* figure. 
26, 20.5, 6.7 

forma. NORDST. (Desm. Grftn. p. 7, t. VII, f. 1?). 

Long. 31, lat. 20, lat, isth. 6 v. T. X, f. 27. 

The forms of this species appear to be common in Bengal; I have it also ex 
Utricularfia stellari, from Malabar, comm. G. v. L. 

121. C. abrnptnin, LUND. (Desm. Suec. p. 43, t. II, f. 22) ft Gostyniense RACJB. (Desm. 
Polon. pf. 24, t. II, f. 13), sed membrana achroa. 

Lon. et lat. 13, lat, isth. 4 //. T. XI, f. 8. 

122. C.I sp. C. parvurn; semicellulae, a basi visa\ indistincte octagonae; apicibus late 
triangutyribus, medio protruso; super quumque angulum tuberculo minuto instructa*. 
ZygospOra globosa, processubus paruin longis, apice bifidis, apud marginem 12 13 
visis, arrnata. A fronte a G. C. W. non observatum. Euastri sp.? 

Bas. cell. lat. 20, lat. isth. 7, crass. 13, diam. zyg. c. proc. 35, s. proc. 25 u. 
T. XX, f. 8 (fide G. 0. W. Mscr. No. 194). 

123. C.? sp. C.? zygosporam egregiarn habens. Zygospora rotundato-triangularis; a fine 
visa fere orbicularis; processubus brevibus teriuibus ininutc sub-capitatis arftiata, circ. 
15 apud marginem positis. Semicellulrc lorige ellipticn?, glabrre, medio tumid*?. 

Bas. cell., lat. 20.5, crass. 12; zyg. long. c. proc. 30, s. proc. 19; long. proc. 5.5 ft? 
T. X, f. 62 (tide G. C. W. Mscr. No. 153n)xcirc. 60o! 

124. C. Meneghinii, BRED, (in RALFS' Br. Desrn. p. 96) f. tricrenata (Euastrum crenulatum 
NAG. Einz. Alg, p. 120, t, VII A, f. 7 c). 

Long. 18, lat, 13, lat. isth. 4 />. T. VIII, f. 25. 

Bengal; also from the same district, ex Utricularia ftexuosa^ comm. G. v. L.; 
this is of larger size 1. 2629, lat. 1820 ,. 

f. typica (RALFS 1. c. t, XV, f. 6). 

Long. 26, lat. 20, lat, isth. 5 ft. 
Bengal, G. C. W. 

125. C. putenle, n. sp. C. parvum, vix lV pl longius quam latum, ovale; semicellulae 
longe ovatae vel semicirculares, apice truTicato, angulis basalibus sub-acute et superi- 
oribus late rotundatis; marginem versus aculeis parvis (circ. 15) et apice (circ. 6) 
instructtf?, margine laterale seriern duplicern aculeorurn parvorum (5 binatim vel 
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geminatitn) habentes; reliqua membrana glabra; sinu Hneari, angu&to, parum eirterne 
ampliato. A late re visum raodice constrictura; semicellutae sub~globos&; aculeis in 
ordines perpendiculares positis; apice truncatoni. 

Long, 35, lat, c. ac. 25, lat. isth. 9, crass, 80, long. acul. 1 ,u. T. VIII, f. 31. 

f. munlta. Forma parva, aculeis in seriem brevem circa partem ventralem, 
vel interna parte basis (quaque latere 3 4) ordinatis munita. 

Long, et lat. 22, lat. isth. 6 ,t/. T. XXII, f. 9. 

But for the fact that the central part of the semicelte is not protuberant, this 
little plant might rank as a Xanthidium, sub-gen. Micracanthum> NOB* 
C. Joshua, NOB. (C. hotrytis v. Indicum JOSH. Bu?m. Desm. p. 645, t. XXIV, f. 19). 

Long. 8289, lat. 5762 /*. 

This seems to me to be larger than C. botrytis, and the arrangement and size 
of the granules totally differ. 

Eastern Himalayas, ex Utricularia stellari, comm. G. v, L. 

187. C. Brebisaonii, MENGH. (Synops. Desm. p. 219, 1840; RALFS Br. Desm. p. 100, t. XVI, f. 3). 

Himalayas; also ROY in DICKIE'S Himalayan Algae. 

188. C. sp. 

Long. 44, lat. 42 .u. 

Probably a variety of Cos. Neapolitanum BALSAMO (Alghe del Comra. di Napoli in 
Atti della R. Acad. fis. e mat. di Napoli, vol. I, ser. 2, p. 39, t. II, f. 14), bat with the 
superior angles more rounded; the granules cm the cytioderm are vertically arranged 

Khasia, ex Utricularia sp., G. v. L. 

T. XXJII, f. 10. 

189. C. sp. 

Long. 35, lat. 32 /i. 

This may be a variety (or even the type?) of Cos. quadrangulatum HANTZSCH (in 
RABH. Alg. No. 969; RABH. Fl. Eur. Alg. p. 170, 1868), it closely resembles an icon 
kindly sent to me in titt. by Dr. O. NOBDSTEDT, of which this seems a minor form. 

Khasia, as preceding species. 

As suggested by RABH. 1. c., HANTZSCH'S sp. may be a var. of C. JSroomei THW., 
which idea the tumid centre seems to confirm, but it differs from the type in being 
finely granulate. 

180. C. sigillatum, n. sp. C. sub-mediocre, circ. l 8 /4-pk> longius quam latius, oblongo- 
quadraticurn; semicellulis sub-quadraticis, angulis superioribus rotundatis, basalibus 
protento-rotundatis in apice acuto terminatis; margines granulates, granulis ordinotim 
sub-verticaliter positis, sed prope isthmian utroque latere ordine singula granulorum 
munitce; centrali parte semicellularum Isevi, at tumore circulura granulorum ferente 
ornate. A latere, late lanceolatum, apicibus rotundato-truncatis. 

Long. 40, lat. 24 /*. T. XXIII, f. 11. 

In general outline it is near to C. incisum RACIB. (Des. Polon. p. 14, t. X, f. 7), 
but the acutely prolonged basal angles and the peculiar ornamentation separate this 
from all known forms. 

East Bengal, from Utricularia ftetwosa, G. v. L. 
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131. 0. paeudogranatum, NORDST. (Desm. Bras. p. 211, t. Ill, f. 27, 1869), f. media, 

Eastern Himalayas, from Utricularia stellaris, G. v. L. 

Long. 42, lat. 22, lat, isth, 8.5 p. 
[32. 0. pulcherrimum, NORDST. (Desm. Bras. p. 218, t. Ill, f. 24), cr typiea. 

Long. 41, lat. 29, lat, isth. 9 //. 

Like the Brazilian plant, this is much smaller than the Swedish form described 
by LUNDELL, Desrn. Suec. p. 34, which is l l / 8 times larger. 

East Bengal, from Utricularia flexuosa, G. v. L. 
188. C. quadrum, LUNDELL (1. c. p. 25, t. II, f. 11, 1871). 

Long. 64, lat. 56, lat, isth. 27 p. 

East Bengal, with the preceding sp. 

134. C. phaseolus, BREB. (in MKNGH. Synops, p. 220, 1840: KALKS Br. Deaiti. p. 10(1, t. 
XXXII, f. 5). 

Long. 31, lat, 28.5, lat. isth. 8 ,". 

East India, ex Utricularia fasciculata, G. v. L. 

135. C. pyramldatum, BREB. (in RALFS Br. Desm. p. 94, t, XV, f. 4 n b c, non def; H- 
thiscus angulosus KTZ. Phyc. Germ. p. 129; Sp. Alg. p. 162; Co*. otw/f, ex p., HALFS 
in Annals and Tr. Bot. Soc. Edin. 1844). 

Long. 57, lat, 35, lat, isth. 11 ^. 
Himalayas, ex Utricularia stellari, G.* v. L. 

136. C. craspedopleurum, n. sp. C. parvum, circ. lV a -plo longius quarn latum, umbitu 
sinuato-undulatum, modice constrictum, sinu sublineari extrorsum paullo ampliuto; 
semicellulis circularibus, margirie undulatis, crenis circ. 15, apud quamque undula- 
tionem costa elevata 6 7 verrucarum radiantium constituta, in media part e* tu more 
circulari granulis circ. 10 instructo, ornatis. Sp. inter C. sub-crenatum HANTZSCH ct 
C. heliosporum MASKELL. 

Long. 48, lat, 32, lat, ist, 14 i*. T. XXIII, f. 14. 

This little plant has the form of HANTZSCH'S species with the peculiar markings 
of the New Zealand one; it is larger than either. 
East Bengal, ut supra, comm. G. v. L. 

137. C. renlforme, (AGDH.) ARCH, ft conipressum NORDST. (Alg. N. Z., p. 146, t. V, f. 5). 

Long. 52, lat. 49, lat, 'isth. 17.5 ,". 
Malabar, ex Utricularia stellari, G. v. L. 



In a form-classification Cosmarium might be divided into 3 sections, with 7 sub- 
genera, thus: 
Section L Frond oval or circular, more or less, in general outline. 

Sub-gen. A. Cyclidium (xvxlos = cimilus). Semicells hemispherical. 

Typ. sp. Cos. Ralfsii, cristaturn. 
Sub-gen. B. Nephridium (vtypos ~ ren). Semicells oval, elliptic, or reniform. 

Typ sp. C. cucumis, margaritiferum, tetrophthalmum. 
Sub-gen. C. Pyramidtum (nvpctfjiis = pyraais). Semicells pyramidal. 
Typ. sp. C. botrytis, ovale, granatum. 

K. Sf. Vet. Akad. Hand). Baod. 95. N:o 5. 10 
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Section II. Frond biglobate. 

Sub-gen. D. 8phridlum (o(fa*e<* = globus). Semicells nearly or quite globular. 

Typ. sp. C. moniliforme, pnegrande, globosum. 
Section III. Frond angular, or angularly rounded, 

Sub-gen. E. Tetrldium (rtrfa = quatuor). Semicells more or less quadrate. 

Typ. sp. C. conspersura, Brooraei. 
Sub-gen. F. Gonatldlam (y<ovu* = angulus). Seraicells 6- or poly-angular. 

Typ. sp. C. sexangulare, Meneghinii, ex p*., protractum, Sinostegos. 
Sub-gen. G. Telnidiura (TWCO = produco). Angles produced at either the apex or 

base of the sernicell. 
Typ. sp. C. porreqtum, pileigerum. 

Of this latter subgenus two sections might be made, one to include species like 
C, porrectnm, the other might embrace such plants as C. pibrifferum, Kanitzii, pseudo- 
vbsoletum, etc. 



Gen. 16. Euastrum, EHRB. 

(Ahh. Berl. Akad, p. 82, 1831, nuit. char.; RALFS, emend. Br. Deam. in Annuls p. 187, vol. XIV, 1844; Br. 
Dem, p. 78, 1848, et auct.; inclus. Eucosmium, NAG., Einz. Alg. p. 120, 1849 = Didymidn tub-gen. REINSCH 

Alg. Frank, p. 122, 1867). 

1. E. snblntegrnm, NOROST. (Desm. Bras. p. 216, t. II, f. 8), var. Indie urn. E. in scia- 
graphia fere nt in specie NOKDSTKDTII sed paullo rnajus, juxta isthmum turaoribus 
(granulatis vel punctatis?) parvis et paullo supra tumore majore instructum. Mem- 
brana punctata. 

Long. 60, lat. 40, lat. isth. 10 //. T. VII, f. 17. 

2, Eu. Terrncosum, EHRB. (Abh. Berl. Ak. 1833; Inf. p. 162, 1838; Co*, cornutum, CORDA, 
Aim. Carlsb. Obs. p. 243. t. V, f. 30, 1839; Co*m. verrucosum, MENGH. Synops. p. 222, 
1840; Ena*t. papulomw, KO'rz. Phyc. Germ. p. 135, 1845; p. 172 Sp. Alg. 1849). 

#. typicnm. Spociminibus Europads consimile. 

ft. Walliclilanum, NOR. = var. ft WALLICH (Beng. Desm. p. 282, t. XIV, f. 57). Long. 
7579, lat. 7480, lat, isth. 23, crass. 35 38-,". Var. lobulis valde incisis 
(WALLICH, Mscr. No. 197). T. XI, f. 9. 

y. simplex, JOSH, (on Desm., J. Bot. 1885, p. 34, t. 254, f. 2), forma tmnescens, n. f. 
Simplex, vix lobatum, npice sub-acuto incavatum, apud angulos superiores rotun- 
datnin; margine apicem versus incurvata; superfioie dense verrucosa. tumore cen- 
tral! unico ornata. 

Long. 80, lat. 78, lat, isth. 21 t*. T. XI, f. 9*. 
//<//>. ft, Bengal; a and y, Northern India. 

It is noteworthy that while all other forms of E. verrucosum fall under the sub- 
genus En<'Q$rtiu*n (cfr NAG. Einz. Alg. p. 120), the var. of WALLTOH is deeply incised 
at the apex (his causes some doubt as to its really being a true variety of E. 



8. K. turgldum, WALLICH (Desm. Beng. p. 283, t, XIV, f. 17, 18, I860). 
. typiciim, WALLICH 1. c. 
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Long. 120135, lat. 8097, lat, isth. 2230, lat, Job. pol. 5056, craw. 
4450 p. WALLICH gives long. 127, lat. 97 /*. (Also W. Mscr. No. 198). 

T. X, f. a a d. 

OrunovH, NOB. (Desm. Insel Bauka p. 14, t. II, f. 22). F. lobo polari ad apiccin 
truncate, paullulum convexo tuinore central! unico ornata. 

Long. 100120, lat. 7580, lat, isth. 2532 p. T. X, f. 29. 
GBUNOW'S fig. gives long. 140, lat, 106, lat, isth, 38 .u. 

forma bitumida. F. tumoribus duobus centralibus ornata; tu mores utro- 

bique isthmi (paullo supra fines sinus) transversatim positi. Specimen unicura mihi 
visum. Icon omissa; in lineainentis ut in ft. 

Both these were found by me in the remnant of Dr. WALLICH'S gatherings; of n 
I only saw 3 specimens. 

4. EU. pUtycerum, RKINSCH (Contr. Alg. Fung. p. 85, t. XII, f. 6), var. pulchnim. Fere 
ut in f. typica, sed semicelluUe armulis granulorum centralibus ornata^ 

Long. 4652, lat, 3942. lat, isth. 67 ,</. T. X, f. 44. 

RACIBOKSKI (Desm. Nov. p. 33, t, VI, f. 3) gives a form which he styles var. 
ftalicum of E. helium NORDST.; but the outline of tig. 3 a is much nearer to RKIXHCH'S 
plant than to NORDSTEDT'S, and 3 b is very different, 

5. Eu. commtasurale, BHEB. (Cosm. cominissurale, in MENOII. Synops. p. 220, 1840; in 
RAL*\S' Br. Desm. p. 105, t. XVI, f. 8, 1848; Eu. commissurale WALLICH, Beng. Desm. 
p. 284, 1860). 

The dimensions of this species vary considerably according to various authors: 
(<* typicum, semicelluliu convergentes): 

RALFS, 1. c., long, 27.5, lat. 3841.7, lat, iyth. 11.7, crass. 22.3 t u. 

WALLICH, 1. c., 45.7, 40.7, ,". 

Var. y Wallichii, n. v. (W. 1. c. t. XIV, f. 1416; Mscr. 191 and 809, 1855). 
Graaaum, lobo polari fere obsolete; seraicellulis divergentibus. 

Long. 26, lat, 45.7, lat. isth. 11, crass. 18 M. W. 1. c. 

26, 46, 9, * 17 u, T. XI, f. 10 a c. 

RACIBOBSKI (Desm. Nov. p. 33) seems to suggest that this form is more closely 
allied to E. breviceps, NORDST., E. helium, NOBD^T., and E. platyeerum, REIMCH. A 
close comparison of the figures shews that WALLICH'S view is probrbly more correct 
in placing this as a var. of E. (Co*.) commissurale, BREB. 

Var. t capltatttm, n. v. Hexiradiatum, stellatum, lobo polari protenso paullulum 
capitato vel apice dilatato; semicellulce divergent**. 

Long. 39, lat. 8240, lat. isth. 78, crass. 15 f*. T. XI, f. 11 a, b. 

Var. ft crassmn, NORDST. (Deem, Bras. p. 213, t. Ill, f. 19, sub Cosmario) Mrmat 
Seuiicellula unica a me visa. Lat. 40, crass. 21 tf. T. XI, fc 27. (Lat usque ad 
33 JM, crass. 20 ,, NORDST. 1. c.) 

Although many author* fegard this and the following forms as belonging to 
Cosmarium, I think that the deeply incised and radiate (or distinctly lobate) forms 
attach more to Euastrum than that genusv although these have the polar lobes plain, 
crenate or serrate, and not incised, yet WALLICH^ remarks (p. 284 1. c.) certainly are 
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well-founded. I hardly think f. 27 can he NOUDSTEDT'S var., as, although the thick- 
ness is the same, the breadth differs. 

6. Eu. clepsydra, WALUCH (1. c. page 284, t. XIV, f. 1921; Mscr. No. 195). 

Uiig. 33, lat, max. 36, lat. isth. 23 ,</. W. 1. c. 

3538, 811, crass. 16 ft. T. IX. f. 51. 

Mungulpore, 20 Oct. 1855, G. C. W. 

This and the preceding species would be, by many authors, accepted as Cosma- 
ria; but the presence of distinct lobes relegateS them to this genus. 

7. Eu. nobile, n. sp. E. minus, circ. tertia parte longius quam latum, quadraticum; semi- 
eelluhi' late quadratic, arigulis superioribus curtc lobattv, paullo inflate; apud apices 
latissirmo; lateribus incisa*, bi-emarginatits apice truncate, emarginato-qvadrifida) 
(emarginationes apicales hi- tri-deritatie); latere et angulis superior} bus etiam dentate; 
membrana glabra; sinu profundo, lineari, extrorsum parum ampliato. A vertice ei a 
latere non cl. Wallichio observatum. 

Long. 2026, lat. 1820, lat. isth. 45 n (tide WALLICU Mscr. No. 206). 

T. X, f. 2 x circ. 700. 

It is to be regretted that Dr. WALLICH has not given further details of this 
beautiful species. Judging from the drawing it appears to have one amylum-corpuscle 
(large) in each serniccll. 

8. E. eruciforme, WALLICII (Mscr. No. 198, c. p.). K. submediocre, paullo longius quam 
latinn, sub-radiatum; scmict'llulu* trilohata*, valde incisa*; lobis lateralibus protentis, 
apice triangulatis 3-detitatis, apiccm versus sparse dentatis; lobis polaribus apice sinuato-* 
tr u neat is utroquc angulo dontatis; scmiccllulaj in ceritro annulo granulorum 7 8 or- 
Aiitaj; reliqua membntria hovi; isthino contracto; siriu tria-ngulari-cuneato, acuto, ainplo. 
A latere visurn somicellula' basi globosas supra attenuata}, <apicc rotundata*. 

Long. 38, lat 36, lat. isth. 5).5 ,w. T. XI, f. 13. 

This and the siu-ccding species are near to E. sphyroides NOBDST. (Alg. N. Z. 
p. 32, t. 3, f. 3); this one differs in its polar lobes, arid No. 9 seq. also in those lobos, 
from that species in this they are truncato-sinuate and inornate, in E. xchizostaurum 
they are expanded and divided into two paHs by a shallow triangular notch. 

9. E. schlzoHtaurum, n. sp. (E. mtciatum, WALLICH Mscr. No. 198, e. p. 1855; non Cos. 
cruciatum, HKEB. Liste, p. 129, t. I, f. 14). E. submediocre, paullo longius quam 
latum, stellato-cruciformc; semicellulis trilobulatis, apicibus lobulorum 4-angulatis, an- 
gnlos et marginem dentatis; lobo polari inciso-quadratico, angulis et margiriibus dentato; 
semicellulaj veritre modice tuinida?, annulo granulorum (granula unica inclusa) ornatae; 
sinu cuneato, acuto, modice aperto. A vertice visutn sub-angustc oblongum, paullo 
turnidum; a latere bi-globulatuin superne capitato-rotuiidntum 

I^ong. 3842, lat. 3337, lat. isth. 9, crass. 14 //. T. XI, f. 1* 
Cfr remarks sub No. 8, to which 1 would add that these two forms much re- 
semble in outline (a fronte) a variety? of KACIBOKSKI'S (in Desm. Nov. t. VI, f. 3 b, 
non a), attributed by him to Eu. helium NORDST. (Desm. Bras. p. 218, t. II, f. 6) as 
var. Ttalicum ejus, but neither a or b can hardly be referred to E. bellum; vide note 
sub No. 4. 
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10. IB. ansatum, FOCKB (Phys. Stud. I, p. 64, t. I, f. 8, 1847; non EHRB. Lebensd. p. 82, 
1832; nee Infus. p. 162, t. XII, f. VI, 1888; E. didelta RALFS in Annals, i>. 190 ex p., 
t, VII, f, 2c f, 1844). 

Tbe sporangium is tuberculate, G, (X W. (Beng. Desm. p. 283). 

Near Mungulpore, 21 Oct. 1855 (W. Mscr. No. 200 c. icone); ZELLER et RABH., 
Arracan, 1873; Khasia, conirn. G. v. L., 1889. 

Concerning the zygospore, the above is noted from WALLICH, 1. c. p. 283. The 
icon, however, given in his Mscr. No. 200 ('E. didelta?} is in outline exactly like 
ft supraposita NORDST. (Desm. N. Z. p. 33, t. 3, f. 4), but as it internally differs 
therefrom I propose to name it: 

Y supppsita, n. v. Semicellulse lobis basalibus sinuosis, tumoribus binis 
supra isthmum horizontaliter ordinatis et insuper tumore unico ornatse. Long. 78, 
lat. 42 p. 

With respect to Dr. WALLICH'S remark on the zyg. being tuberculate, this con- 
flicts with NORDSTEDT'S observation (Norg. Desm. p. 9) Zygospora} globosee verrucis 
obtuse conicis hyalinis obsessa^, probably WALLICH confused with this the zyg. of 
the succeeding species. 

11. E. didelta, (TURPIN?) RALFS (-= Heterocarpella didelta? TURF. Mem. p. 295, f. 16, 1828; 
Cos. didelta, MENGH. Synops. p. 219, 1840; En. didelta, RALFS ex. p. in Annals t. VII, 
f. 2 a, b, 1844; FOCKE Phys. Stud. p. 64, t, I, f. 9, 1847; Cos. fenestratum CORDA, 
Aim. t. V, f. 29, 1839). 

Long. 130, lat. 65, diam. zyg. 77 fi (fide WALLICH Mscr. No. 190 as. Eu. an- 
satwti?). W. Desm, Beng. p. 283. 

T. XI, f. 7 (feygospore only, after G. C. W., Mscr. 1. c.). 

WALLICH'S descr. in D. Beng. 1. c. does not accord with the figure in Mscr. which, 
on after consideration I am disposed to think is novel. It may be described as ft 
Bengalicum, LAGEKH. (Desm. Beng. p. 6, t. 1, f. 3) forma simplex, n. f. Lateralibus 
vix sinuosis; semicellula? basi diktats, supra iricavato; sinu linear! brevi, subito ampli- 
ato; angulis basalibus acuto-rotundatis; tumoribus basalibus tribus ornatum. 

The outline is almost like E. anxatum, the basal portion being dilated, and some- 
what acute at the dilated extremity of the side. The sporangium ... is tuberculate*, 
G. C. W. p. 283. As TURPIN'S form is rather a Cosinarium, this species ought to 
rank as Euastrum fenestratum, CORDA. 
1*. E. humerosum, RALFS (Br. Desm. p. 82, t. XIII, f. 2, 1848). 

G. C. W., Desm. Beng. p. 283. 

13. E. afflne, RALFS (in Annals N. H., vol. XIV, p, 191, t. VII, f. 3, 1844). 

Dr. WALLICH is evidently of opinion that this and the preceding are closely re- 
lated, as be says (p. 283 1. c.) the transverse views of these two forms merge one 
into the other* ; to which I would add that the lateral views do not agree in form, 
and consequently separate them. 

14. E. gemmatum, BREB. (Cosm. gemmatum, BREB. in MENGH. Synops. p. 221, 1840; Eu. 
ffemmatum, KTZ. Phyc. Germ. p. 134, 1845; Eucosmiwn, Hassalianum, NAG. Eitiz. Alg. 
p. 121, t. VII B, 1849). * 
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This species seems widely distributed 
Bengal; Northern India, J. S. 

15. E. crtssum, BREB. (Cosm. crassum, BREB. in MENOH. Synops. p. 222, 1840; Eu* pelta, 
RALFS Annals p, 190, t. VII, f. 1, 1844, non Con. pelta, CORDA; Eu. crassum, KTZ. 
Phyc. Germ. p. 135, 1845). 

WALLICH,.!. c. p. 283. 

Note. The var. ft of RALFS Br. Deam. p. 81, t. XI, f. 3 e, as suggested by LUNDELL 
(Desm. Suec. p. 19) is probably the same as 15. ventricosum, LUND., 1. c. t. II, f. 2. 

16. E. ampallacenm, RALFS (Br. Desm. p. 83, t. XIII, f. 4) var. Incmratum. SemicellulaB 
parte centrali vix tumidae, tumoribus 4 (2 basalibus, 2 apicalibus) ornate; membrana 
punctata. 

Long. 66, lat, 38, lat. isth. 10 /i. T. X, f. 59. 

This differs considerably from the type in having the ventral portion of the semi- 
cells without swellings. 

Northern India; also SELLER and RABU. 1873, from Arracan. 

17. E. Teittricosum, LUND. (Desm. Suec. p. 18, t. II, f. 2) var. Florida n urn (Eu. Floridanum, 
TURNER Desm. p. 935, t. XV, f. 7). E. centrali parte sub-plaiwm non vel paullo 
tumidum; lobo polari exserto. Fere ut in specim. Americanis. 

Long. 94, lat. 55, lat. isth. 15 ^. T. XI, f. 19. 
Central India; one (seraicell.) only seen. 

18. B. obesum, JOSHUA (Burm. Desm. p. 638, t. XXIII, f. 19, 20) L glabra. Merabrana 
glabra, non granulata. 

Long. 5865, lat. 3744, lat. isth. 1617 /. T. X, f. 6L 
I at first (1883) described this in litt, as E. latum, mihi, but afterwards deemed 
it to be a punctate form of E. pingue ELFV. (Finsk. Desm. p. 7, t. I, f. 3, Oct. 1881; 
= E. Armstrongianum ARCHER (sp. ined.) in Dubl. Club Proc. July 1881; Annals N. H. 
vol. XI, 1883, pp. 213 14); as some of the specimens resemble it in outline; still as 
I have seen none granulate, (which nearly all the specimens of E. pingue are,) I place 
it under the species published by JOSHUA. For the fact that ELFVING'S species is the 
same as ARCHER'S I am indebted to Mr. J. ROY, 4 Apl. 1885, The form figured is 
the smooth, not punctate or granulate, one. 

19. E. erosura, LUND. (Desm. Suec. p. 22, t. II, f. 6), forma*: 

b. f. attenuata. Semicellula; e basi regulariter attenuate. 

Long. 29, lat. 15, lat. isth. 6 ^. T. X, f. 21. 
> 27, 17, 7 j/. > > f. 18. 

c. f. undata. Semicellulse attenuate, lateribus valde undate. 

Long. 26, lat, 15, lat. isth. 5 p. T. X, f. 23. 

b. Bengal; c. Northern India. 

The forms are all, apparently, smooth. It m&y be that c is referable rather to 
K. crassicolle LUND. 1. c. (p. 23, t. II, f. 8) than to this species. 

Nate. The Eu. sublobatum (RKINSCH) non BREB., forma; REINSCH Contrib. p. 92, 
t. XIII, f. 4 (44.sx25 ft) seems to be but a large specimen of the Swedish form of 
E. erosum. 
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80. B.f sp. E.? E. it mum, LUND, ut supra, et Cosin. crenatum, RALFS (Br. Deem. p. 96, 
t. XV, f. 7) intermedium! 

Crena* specie! posterioris et apices sp. prioris habet. 

Long, 22, lat. 14, lat. isth. 5 u. T. X, f. 22. 

Possibly also related to the forms given by REINSCH as C. Meneghinii, format 
(Contr. p. 88, t. XII, f. 12 a, b), non c, which is C. Meneghinii, while the others are not. 

21. E. singular*, n. sp. E. minus; circ. 4~ta parte longius quam latuin; indistincte hexa- 
gonum; semicellulte sub-pyramidator, basi valde inflatae, supra attenuate; lateribus 
3 4 crenato-undatis, crena basali protrudens, apicem versus incavatis; apicibus rotun- 
datis, incisura apicali rotundata; sinu lineari, angusto, externe am pi i at o; merabrana 
glabrn. Cum praecedente valde congruens* 

Long. 26, lat, 21, lat. isth. 4 p. T. X, f. 45. 

This peculiar form, like No. 20, seems to combine the characters of two genera. 
The rotund little protrusions upon the rounded basal angles are very distinctive. 

22. E. orientale, NOB. (E. insigne, WOLLE Desm. U. S. A., p. 102, 1884, t. XXVII, f. 3943?, 
non HASSALL Br. Fr. Alg. (sine descriptione; in contextu et Indice omissum!) vol. II, 
p. 21 (nomeri solum!), t. XCI, f. 2, 1&45; == Eu. gracile, RLFS. Bot. Soc. Edin., et 
exsicc., 1844). 

E. mediocre, iVj-plo longius quam latum, trilobatum; lobus polaris valde pro- 
teritus; apicibus cuneate incisis; angulis omnibus rotundatis: semicellulce lageniformes, 
basi late dilatattc, in basali parte tumoribus duobus orriata?; sinu acuto, sub-cuneato. 
extrorsum valde aperto; membrana dense punctata. A latere visuni truncato-lanceo- 
latuin, acute constrictum, ad tumores basales et angulos apicales acuto-rotundatum. 

Long. 64, lat. 42, lat. isth. 12, crass. 28 ju. T. X, f. 34; XI, f. 26. 

WOLLE'S form is very near this, but hardly exactly the same; there is a little 
difference in the basal or vertical view, the turnid parts being (in that view) more 
angular than in this plant. Mr. WOLLE'S form is certainly not E. insigne of HASSALL, 
but his E. mammillosum decidedly is so, but with the basal protuberances dejected 
and lengthened: the latter might stand as var. ft inawmilloftum, WOLLE, a form I have 
seen from Fiskeland in Norway, also termed E. insigne c montanum by RACIB. in 
Desra. Polori. p. 36, t. IV, f. 1, 1885. E. orierrfale is apparently between E. insiyne, 
HASSALL, 1. c., and E. intermedium, CLEVE (Bidr. p. 484, t. IV, f. 1); from the latter 
it differs in the tumours at base, and hence in the lateral view, which is more like 
the side view of E. intermedium of WOLLE 1. c., t. XXIX, f. 1 5 (= E. Wollei^ 
LAGRRII. Bidr. Amer. p. 233), not OLEVE'S species. However, it is difficult to reconcile 
the words of CLEVE ecphyrnatibus nullis, with the remarks of LUNDELL, Desiu. Suec. 
p. 21 (t. II, f. 4), nnd it seems probable that the distinguished author of the species 
must have been mistaken. 

[Note. Respecting the allied species E. inmjne, I think that KALF' name of E. 
gracile has priority, as not only was RALFS' public description and distribution prior 
to HASSALL'S work, but KALFS (Br. Desrn. J.A 84) says that Dr. H. actually published 
from his specimens distributed under the name* of E. gracile! This seems to be only 
a portion of the appropriation so far as the Defwiirfieto are concerned, for, except the 
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Closteria (evidently copied from EHRENBERG'S 'Infusionsthierchen'), nearly sll the re- 
maining Desmids are figured (without acknowledgement) from the plates by RALFS in 
Annals N. H., and Trans. Bot. Soc. Edin.; even RALFS' errors are reproduced!] 

23. E. sinuoBum, LENOKMAND (in Herb. 1845, sec. RALFS Br. Desm. p. 85; E. circulare, 
HASS. Br. Fr. Alg. p. 383, t. XC, f. 5, 1845, figura vitiosa!). 

Long. 68, lat. 41, lat. isth. 14 t*. 

This, as LUNDELL aptly observes, includes the E. circulare of ^ASSALL, whose 
figure is only E. sinuosum very badly drawn! and which could be nothing else (if it 
did exist) than a form of E. ansatum, FOCKE. 

Northern India. 

24. E. cymatium, n. sp. E. minus, fere duplo longius quam latum, truncato-ellipticum; 
semicelluta truncato-pyramidatre, lateribus sub-profunde 3 4 undulatae; angulis basa- 
libus rotundatis, apicalibus paullo dilatis, conico-rostratis; apicibus truncatis, cuneate 
incisis; sinu lineari, angusto, extrorsum parum ampliato; membrana glabra. Inter E. 
rostratum, RALFS et E. inerme, LUNDELL. 

Long. 42, lat. 23, lat, isth. 8 p. T. X, f. 49. 

I have only seen one specimen of this plant, on a micro-slide mounted by Dr. 
WALLICH, from Bengal collection. I believe it is the E. rostratum var. ft of WALLICH, 
Beng. Desm. p. 283. 

25. E. levatum, n. sp. E. parvum, circ. lY 2 -plo longius quam latum, sub-elliptioum ; serai- 
cellulae curieata*, angulis totis rotundata3, lateribus leniter sinuate; apicibus fissis, iri- 
cisura acuta; angulis basalibus apud siriurn unusquisque dente minuto dejecto rnunitum ; 
sinu angusto, sub-lineari, parum aperto; membrana Isevi. 

Long. 31 ? lat. 21, lat. isth. 6 //. T. X, f. 48. 

E. inermi, LUND. (Desm. Suec. p. 20, t. II, f. 3; = E. eleyans ft inerme, RALFS, 
Br. Desm. p. 89, t. XIV, f. 7 e) proximum. 

26. E. annul at u m, n. sp. E. minus, circ. duplo longius quam latum, sub-quadratum; vix 
lobatum, fere simplex; apicibus protento-rotundatis, centro late fissis, utroque fine cor- 
nutis; lateribus e basi rotundatis, supra incurvatis; sinu acuto, externe ampliato; mem- 
brana glabra, sed centro semicellularum annulo granulorum ornata. A latere visum 
parum constrictum; semicellula? basi ovato, supra attewiatotinpurvatae, apice truncatse. 

Long. 36, lat. 19, lat. isth. 8, crass. 13 p. T. X, f. 36, 52. 

Also WALLICH Mscr. No. 199. 

Nearest to E. eleganx y BREB. (Cos. elegans, BBEB. in MENGH. Synops. p. 222 1840; 
E. elegans, KTZ. Phyc. Germ. p. 135, 1845) smaller forms with Vounded basal lobes; 
and E. binole, forma 6., LUND. (Desm. Suec. p. 23), vide No. 28 infra. 

27. E. deiitiferam, n. sp. E. minus, circ. tertia parte longius quam latum, quadratfcum; 
semicellulae quadrate, angulis superioribus quaque latere bidentatae, infra contractse; 
angulis basalibus rotundatte, incisiu; apud incisuram* basalem utroque latere dente acuto 
prsBditae; apicibus truncatis, triangulariter incisis; membrana glabra, sed turaoribus 6 
lateralibus prsedita, et centro tumore cum annulo parvo granulorum ornata; sinu line- 
ari, angustissimo. 

Long. 21, lat, 16, lat. isth. 5 ,". T. X, f. 38. 
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. JR. blnale, (Tow.) RALFS. (Annals N. H. vol. XIV, p. 193, t, VII, f. 7; HetwarpMa 
binali*, TURP. Diet. Sci. Nat, f. 14, 1820 sec. RALFS; Vosm. binale MKNKQH. Synops. 
p. 221, 1840). Forma: 

a. minuta, NOB. LUNDELL, 1. c. p. 22; RALXH, f. 8 e. 

Long. 19, lat. 14.6, lat, isth. 5 p. T. X, f. 50. 

b. tentrfcofta, NOB. LUNDRLL, 1. c. p. 23; RALKS Br. Desm. t. XIV, f. 8 b. 

Long. 24, lat. 18, lat, isth. 6, crass. 12.5 /u. 

c. rabseeta, NOB. Lohis basalibus divisis; apicibua inermibus. 

Long. 20, lat, 16, lat, isth. 5 p. T. X, f. 30. 

d. aecta, NOB. Lobis basalibus sinuato-bilobulatis; LUND. (Desm. Suec. p. 23; RALF& 
Br. Deam. t. XIV, f. 8 c). 

Long, 23.6, lat. 16, lat. isth. 5, crass. 11 p. T, X, f. 35, 39. 
20, 16, ? 4 p. > , f. 47. 

24, > 17, > 6 t u. XI, f. 5. 

This form is probably the same as E. elegans var. Danica, JACOBS. Desm. 
Danmk. p. 191, t. VII, f. 14. 

With reference to this species I would observe that many of the smaller forms 
usually attributed to E. elegant, BREB., really belong to E. hinnlr. The following may 
belong to this species: 

Var. nnicorne, n. v. E. minus; semicellula* basi rotundalti*., supra sinuatffi, at- 
tenuates; apicibus truncato-retusis, ad anguloa utroque latere innorone parvo munitis; 
semicellulee centro tumidro annulo granulorum ornata\ A latere visutn ovato-lanceo- 
latum, attenuatum, apice rotundatum; modice constrictum. 

Long. 24, lat. 15, lat, isth. 4.6 ,u. T. X, f. 58 (also in WALLICH Mscr. No. 201). 
Ffab. d. Northern India; a, b, c, and var. Bengal; c. also from East Bengal, ex 
Utricularia flexuosa, comm. G. VON L. 

2*. E. slmpHclus, n. sp. E. minus, circ. quinta parte longius quain latius; semicellula? in- 
distincte hexagons?, lateribus sinuatoahttce plusquam lobatne; angnlis basalibus rotun- 
datis sub-acute protentis, apicalibus plus minus mucronatis sa>pe inermibus vel recti.s; 
semicellulee lateribus in superiore parte incavatis, apicibus cuneate fissis; utraque semi- 
cellula tumoribus apicalibus 2 parris et basalibus 2 majoribus ornata; raembrana re- 
liqua lvi; sinu acuto, anguste cuneato. & binali (Timr.) RALPS proximurn. 
Long. 80, lat. 24, lat. isth. 9.5 ,u. T. X, f. 31. 

f. minor. Long. 22, lat. 18, lat. isth. 5 t*. T. X, f. 41. 

80* B qvl*tM*i&, n. sp. E. sub-mediocre, quarta parte longius quam latum; semicellul& 
pyramidato-truncatie (apicibws triangulariter ftwis, levfter rotimdatis, crenatis, angulis 
rostffttifc), apioem versus contract; lateribus tnpliciter emarginatis, dentatis bfitsali parte 
ad fines rotundata etiam dente unico armata; membrana glabra, sed tumoribus 5 (4 
angularttuM 1 centrnli) ornata; sinu linfari, anguetissimo, vix ampllato. 
Long. 48, lat, 38, lat. isth. 7 ^. T. X, f. 4. 

This is near to, but smaller than, E. pictum BOROESRN (Desm. Bras. p. 939, t. II, 
f. 19), in the lateral outlines it somewhat resembles it, but that form has 7 inflations^ 
this only 5. 

K. ST. Vet. Ak*d Hud), B*nd 25. N:o 5. 11 
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31. E. subAtellatum, NORDST. (Alg. et Char. p. 7, t, I, f. 12, 1880) forma Bengalensi*. 
Angustior (a fronte) et crassior quam f. typica. 

Long. 52, lat, 46, lat, isth. 12.5, lat. lob. pol. 18, crass. 22 t*. T. X, f. 82. 
This seems to be an oriental species, the original being found in Utrirularia 
jlrxiiMa (herb. Blume) from Java. 

F. typiea, from Utriculniia ,<?/>., from Khasia, comm. G. v. L. 
Long, et lat. 48 i*. 

32. E. niicraeanthiitn, n. sp. K. sub-mediocre, cinC tcrtia parte longius quam latum; truri- 
cato-ovale; semirelluhv truncato-pyramiduta\ e basi attcnuata*, apiee trunrato-rotun- 
dfltse; tumoribus 8 (4 lateralibus, 2 apiealibus et 2 lobum polarem versus) ornate; 
lateribus basi acute rotundatis, tridentatis, supra emarginatione bidentata, obsessis; 
apicibus paullo protentis, incisis, angulis recurvatis bidentatis (fere ut rostello avis 
aperto; membrana reli(jua glabra; sinu lineari, extrorsum parum aperto. Semicellula* 
cum vel sine inflatione contrali. A latere modice constrictum; semicellula? basi tumidoe, 
supra sub-rectte, apice truncate. 

Long. 45, lat. 32, lat, isth. 9 /*. T. X, f. 33. 

Probably nearest to E. Nordxtedtianum, WOLLE; cfr No. 48 seq.; from which it 
differs in the emargination of the sides and in the base of polar lobes being almost 
unconstricted. 

38. E. acanthoplenrum, n. sp. E. parvum, quinta parte longius quam latum, quadraticum; 
semicellulap quadrate, basi inflate, rotundatw, apicem versus paullo ;ontractae; angulis 
totis bidentiferis, dentibns brevibus, apicibus truncatis, cuneate incisis; quaque semi* 
cellula turaoribus parvis (1 centrali (ssepe carente), et 4 marginalibus) ornata; reliqua 
membrana glabra; sinu lineari, exteme parum aperto. 

Long. 20, lat. 16, lat, isth. 5 ^. T X, f. 46. 

Near to Eu. denticulalnm (KiRCH.) GAY; Eu. binale ft denticulatum KIKCH.; GAY, 
Not. p. 335, = E. amowum, GAY (Conj. p. 53, t, I, f. 7), but differs both in the la- 
teral outline and the ornamental tumours 

34. E. Candianum, DRLF. (Desm. Sub-alp, p. do, t. VI. f 1112) far. munitum, n. v. 
E. parvum, margine spiculiferum ; utroque apiee 6. utraque latere (super lobum basa- 
lem) 3, spiculis parvis munitum. Minus, tertia parte, quam species Italica. 

Long. 20, lat. 7.6, lat. istlu 5 /i. T. X, f. 40. 

35. E. acanthophorum, n. sp. . parvum, circ. qifinta parte longius quam latum; semi- 
eellulK 1 truncato-pyramidatiV, basi et apice inflato; lobis basalibus rotundatis tri-den- 
tatis; apicibus paullo protcntis rotundatis, uuneate fiasis, angulis quoque latere expanso- 
bidcntatis, et marginem apicalein versus spinula brevi erecta munitis; raembrana glabra?; 
sinu profundo, linear!, extrorsum aperto A vertice et a latere non observatum. 

Long. 34, lat, 27, lat. isth. 8 t*. T. X, f. 53. 

Species inter E. binale (TURP.) RALFS, et E. cv-spidatum WOLLK (l)esm. U. S. 
p. 105, t. XXVII, f. 32). 

36. E. decliva, ROY (in Flora of Leicestershire, BATKS' List of Alga 1 , p. 35 (separ.), 1886; 
Euwtruw rlfjfanx HREB. forma Jeclivi* RBINSCH Gen. Alg. Fung. p. 124, t. XX n f f. 
13, 1866). 
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Long. 26, lat. 19.5 //. 

This comes very near to several forms related to En. <?/f//an*, but is unlike them 
all. The Indian form had a small annulus of granules in the centra of the scrnicells, 
and might stand as tar. ft ornatura. 

yj. E. projectura, n. sp. E. parvum, cjuinta parte lorigius quam -latum, quadratieum; serni- 
cellulac sub-quadrate, paullo attenuata 1 , basi rotundata*, latere 2-sinuatae, apicc cuneatc 
fissae recte truncate; apicibus quoque latere paullo tlilatatis mucronatis; semicellula* 
tumoribus tribus (1 central! 2 marginibus) basalibus ornate; reliqua membranu lavi; 
sinu lineari. angustissimo, extrorsum vix aperto. A latere visuin modice eonstrictuup 
seiiiicellulrc laneeolatsc, apicibus acuto-rotundatiu 

Long. 2.0, lat. isth. 6, crass. 10 p. T. X, f. 56. 

WALLICH Mscr. No. 199, ex p. 

Eu. binali proximum. 

38. E. priepaiiduni, n. sp. E. minus, quinta parte longius quam latum; habitu general! 
E. binali accedens; in parte superiore laterum prominentia acuta unica, et a])icibus 
truncatis fissura semicellulari, pra^ditum. 

Long. 17.6, lat. 15, lat. isth. 6 ju. T. X, f. 57. 
(After WALLICH Mscr. No. 205). 

39. E. r ad i at urn, n. sp. E. submediocre, circ. l s / 4 -plo longius quam latum; louge ovale; 
sernicellulis serni-ovatis, lateribus bi- tri-iricisis, in 5 6 lobulis sectis, cmarginatis vel 
minute ad angulos dentatis; lobo polari exserto, incise, apice rotundato, quocjue latere 
recurvo; angulis apicalibus uni- vel bi-apiculatis, semicellulia tumoribus parvis (2 inar- 
giriales, 2 apicales, et 2 paullo supra centralem partem horizoiitalibus positis) ornatte; 
sinu lineari, profurido, angusto, extrorsum vix aperto; membrana? 

Long. 52, lat. 30, lat. isth. 7 v. T. X, f. 54. 
48, 27, 8 /u. x^ f. 55. 

E. serraio JOSH. (Burru. Desiii. p. 639, t. "23, f. 1, 2) propius, sed difiert lobulis 
sectis et angulis superioribus apiculatis. 

40. E. incurvatum, n. sp. E. minus, habitu a fronte E. annulato (No. 22 supra) consimile. 
A latere visurn modice coristrictum, lanceolatum; apicibus sub-acutis, et apices versus 
quoque latere emarginatis. Zygospora globosa, aculeis rectis, basi conicis (apud mar- 
ginem circ. 14) armata. 

Long. 27, lat. 15, lat. isth. 8, crass. 10, Zygosp. c. sp. 36, s. sp. 23 /". 
T. XI, f. 1 (fide WALLICH Mscr. Nos. 192 et 207). 

41. E. paradoxnra, n. sp. E. minus, quadrangulatum, quarta parte longius quam latum; 
semlcellulae quadratae, lateribus tri-crenulatse, apice truncatse (incisura apical! semi- 
circular!); angulis superioribus mucronatis; membrana laevi, tumore central! prwdita 
annulo granulorum circ. 10 ornata; sinu lineari, angusto, vix aperto. A latere visum 
modice constrictum, ovato-lanceolatum; apicibus acute-rotundatis; apicern versus emar- 
ginatum. 

Long. 21, lat. 15, lat. isth. 5, crass. 9 **. T. XI, f. 4. 
After WALLICH Mscr. No. 205. 
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42. E. rostratutn, RALFS (Br. Desm. p. 88, t. XIV, f. 6). 

Fide WALUCII, Beng. Desm. p. 283. 

I have not seen any form of this species, but the typical form is untniatakeable, 
and WALLICH no doubt observed it, 

43. E. Hiibgpluosuni, n. sp. K. minus, habitu fere E. */nn<>*<> (No. 44) consimile, sed api- 
t'ibus protentius (plus minus latis) et spinula union, plus minus recurvata, sola muni- 
turn; membruna glabra, plana vel tumida (iiioriuitn?). Ha* dim* forma 1 inveni: 

a. typtca. Long. 36, lat. 19, lat. isth. 6.6 t*. T. X, f. 17. 

b. tomida. 32, IS), > 6/4. Quatjuc semicellula spinulas versus duo- 
bus tumoribus lateralibus pnrdita. T. X, f. 37. 

Nearest to the form described by RALFM as K. K/HHOMUM in Annals, p. 192, t. VII, 
f, 6c superior, 1844, but with rotund, not sinuate, sides. 

44. E. splno*um, UALVS (K. 4*y<*" Y */>iwww KALKS, Br. Desm. p. 89, t. XIV, f. 7 f, i, k; 
E. */>wo<$um UAJLFH, ut supra, sub 3!), f. (i a, et c inferior). 

a. lateribus 2-spinatis. WALUCU Mscr. 192 et 208. 

b, 8- *, > 
Long. 2534, lat. 1721, lat. isth. 7 8.5 p. 

46. E. ttofaas, BKEB. (CW. elet/un* BKEH. in MKN<;H. Synops. p. 222; non E. vpmosum 
HALF8, Annals, p. 193, t. VII, f. 6; K. el^janx Kr/. Phyc. Gorm. p. 135; KALFS Br. 
Desm, p. 89 ex-p. (exr.K var. ft et y) t. XIV, f. 7 a, b, c). 

Var. nudam, n. v. F. Betnicellulis in centrali parte inornatis. 

Ix>ng. ^ lat. 32, lat. isth. 12 v T. XI, f. 14. 

Var. plamu, n. v. Var. semicellulis a fronte nudis, tumoribus nullie pmoditis. 

Long. 5, lat. 37, lat. isth. 10 /u. T. XI, f. 16. 

In outline these two varieties resemble KALF tig. 7 a, loc. cit. 

Hab. The former is from Bengal, the latter Northern India. 

These varieties approach E. eleyan* ft (kbennense GAY Monogr. p. 53, t. I, f. 6, 
but besides being larger they differ in the lateral lobules from that variety. 

46. E. diraricatum, LUND. (Desm. Suec. p. 21, t. II, f. 5). Typical form: Long. 44, lat. 
37, lat. Uth. 10 /i. T. XI, f. 22. 

Var. teftwolatam, n. v. F. lobulU basalibus non spiuiferU; semicellul oentro et 
margine granulis et tumoribus inornate, sed apiceio versus tutnoribus duobua parvis 
preediUe. 

Long. 42, lat. 29, lat. isth. 8 /*. T. XI, f. 25. 

The above, 42, 43, 44 and 46, I believe are among the forms attributed by Dr. 
WALLICH to E. rostratum (Deem. Beng. p. 283). 

47. B. hmgifroBB, n. sp. E. subnaadiocre, circ. duplo longius quam latum, elongatum; 
semicelluleB longe quadratic, basi rotundatce, supra attenuate; lateribus 8-undulatis 
bi- vel tri-epiniferis; apicibus incisis, externe rotundatis angulw recurratie aoultatis; 
KMmbraiia (in quaque samioellula) 7 tumoribus (4 raargine, 2 apke et 1 centre) parvi*, 
quoque annulum gi*anulorum ferente, ornata; sinu profundo, lineari, vix exterae aperto. 
A latere visum sub-acute constrictum; aemicellulae compretso-elliptioQi, apfeem rersus 
contractse, apice rotundato utroque latere emarginate. 
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a. major Ix>ng. 49, lat. 25, 1st. isth. 7, era**. 17 /M. T. XI, f. 3 a. 
A. minor. > 41, > 22, > 7, 16 i/. > > f. > a 1 , b. 

K. M/nnofto KALPS, ut supra, propius *ed majus et magi* elongatunt. 
48. E. NordMtodtianuio, WOLLR (Desm. U. S. A. p. !<>:>, t. XXVI, f. 718). 

Vnr. l*faB8, ri. v. Lohtili* lateralihns, ct anpili* apicalihus ad ibnnani typicam 
valde accedens; sed lobnlis dentntis non aculeati*; lobo polari mugno sursum constricto 
magi* cxserto, lato: apice (utroqm* lat<T< inrisiira; apcrtir) tridcntato (dcntihufi 2 rnr- 
gine et 1 Btib-rnargine ponttis); aeinicelluhi' tutnoribun 9 (K margirie, 2 sub-apicr, et 1 
grandi* central! parte dispo^itis) (mint;)'. QUHIH f. ty|>i< ;i inultx) minus eat. 

Long. 44, lat. 36, lat. Uth. 9.6 ^. T. XI, f. 17. 

4V. E. elafaium, n. sp. E. mediocre, riro. teitin |mrte longiiiA quant lutuin, truncato-ovale; aemi- 
cellule irregulariter truiK ato-pyntniidatji , FMIHI rotundata* aculeii unico dejecto terenten, et 
supra attenuatie cum prominentia mtundata niiica acnleia bini.s ^oininatifl gerenn, apiceni 
versus contract;**; lobo |K>lari ma<rno paulln dilatnto, lincaritcr inci^o, apicc rotundato utro- 
c|ue latere recurvato, un^ulis l)i-/culcato, intrr aoitloon incavato; inetnbrana glalira, sed tu- 
inoribus parvis H ((> inargrine et 2 apice) pm*dita; sinu lineari profundu, extrorsum vix aj>erto. 

Lonff. 48, lat. 36, lat. ith. 7 ,<*. T. XI, f. 18. 

Speciei pnwedenti consimile. 

50. E. promni, n. sp. K. mediocre, cin*. l ;l '' 4 -plo lougiun (juam latum, elongato-quadrati- 
cum: semieellular irrejrulariter f|uadrat4i k , lateribun profunde bi-nndulatip, sub-apice con- 
tracts; lolx> j>olari magno, panllo dilatato, valde inriao (incisiira 4-angulari exterae 
contracta), apice protctito rotundato, utro<|ue latero dejecto-rccurvato, aculeo magno 
arraato; sub aculeo apicali spinula parva habens; membmna crassa, dense punctata, 
tumoribus parvis H (4 inarpine et 2 apice) munita, et 1 centrale major cum granulis 
aggregatis ornata; ftinu prof undo, lineari, anprusto, extrorsum vix ampliato. 

Ix)g. 56, lat. 31. lat. isth. 10 p. T. XI, f. 23. 

This appears to bi closely related to E. rostratum HALF*, but differs in being 
longer, not proj>ortionally so broad; in the aculeate (not rostrate) apical angles, and 
also in being both punctate and ornate. 

61. E. qnineimeiale, n. sp. K. mediocre, circ. l'/ 4 -plo longius ()uam latum, tabtranoato 
ovale; semicellultr truncato-pyrHioidataB, basi dilatat, attenuate (lateribus bi-sinuat, 
utraque prorainentia dentibus brevibus crassis 2 divergentibus armata), sub lobo polar! 
vix contract**;, apicibus vix dilatatas lobo polari lineariter inciso, apice exteme rotun- 
dato, utroque latere recurvato, angulis apicalibus bi-roatratis, inter rostra incavatis; 
inetnbrana panctata, tumoribus 5 (2 basaKbus, 1 major et paullo supra, et 2 spicalibus, 
dense gmnulatis) ornata, turaoribus fere in quincuncem dispontia, ex quo nomen speci- 
ficum; sinu prof undo lineari, angusto, extrorsura parutn aperto. 

Long. 54, lat. 38, lat. isth. 12 p. T. XI, f. 21. 

68. K. fitl^mostira, n. sp. . mediocre, habit u fere E. deganti consimile; membrua gUbra 
wl subtiliattme punctata, tuberculU purvis, 21 in quaque semioellula, ornflta. Tubercula 
in aerie basali 7, paullo supra in eerie 6, quoque latere 1, at apice 6 (8 et 8 triaogu- 
latim ordinaU) dtsposita. 

Long. 48, lat. 32, Ut. bth. 6 p. T. XI, f 24. 
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68. K. Webbianum, n. sp. K. variabile, habit u a f route E. ansato DKLF. (Desm. Sub-alp. 
t. VI, f. 31, non FOTKE, nee RALPH) consimile, sod ainu lineari extrorsmn valde aperto, 
angulis basalibus plus minus acutis; etiain paullo minus quam species referta; mem- 
bmria glabra. 

F. major. Long. 58, lat. 28, lat. isth. 8 /u. 

Ha*c forma in Sutton Park, prope Birmingham, Anglice>, a HENRICO WEBB lecta 
est, 1852. 

P. minor. Long. 2630, lat, 1316, lat. isth. 4 t*. T. XXII, f. 4. 

Northern India. 

To the memory of HENRY WEBB (a good and unassuming man, among 'micro- 
mounters' of his time facilr prince-/*) I dedicate this species. I have Desmids and 
Alga* mounted by him, in camphor- water, still sound and perfect, although the slides 
were prepared 40 years ago! 

54. E. inermius, (NOKDST.) NOB. (E. sjrinulo*iun DELI*. **iu?rmiu8 NORDCT. Alg. Char, p. 9, 
t. T, f. 17). 

Long. 51, lat. 47, lat. isth. 15 ju. T. X, f. 51. 
Also WALLICH Mscr. No. 86. 

Not uncommon in Bengal, G. C. W.; also ex Utrtcularia fltxuosa from the same 
province, 0. v. L., 1889. 

55. E. carduetum, n. sp. E. mediocre, paullo longius quam latuiu, sub-orbiculatum, quinque- 
lobatum; semicellula.' sub-hemispfottricaB; lobis lateralibus binis; lobo polari exserto, 
apice incurvato; angulis omnibus rotuudatis spinulosis; lobis basalibus et polari seriebus 
duabus, lobis interuiediis serie una, aculeorum armatis; semicellulae juxta isthmum 
supra et infra verrucis eloagatis tribus orriatte. 

Long. 58, lat. 52, lat. isth. 14 p. T. X, f. 60. 

This seems to be near to E. spinulosum DELP. (Desm. sub-alp, p. 85, t. VI, 
f. 17, 18), but it differs therefrom in the arrangement and number of the aculei, in 
the central verrucae and* in the ventral inflation and ornamentation being absent, 

5ft. E. orbieulare, WALLICH (Beng. Desm. p. 282, t. XIV, f. 811). 

Long. 6472, lat. 4866, lat. isth. 2033, crass. 2427 p. 
WALLICH 1. c. Long. 71.6, lat. 64, lat. isth. 19, crass. 28 p. 
Also in G. C. W. Mscr. No. 196. 

Few of the circular Euastra have the polar lobe so deeply incised as this spe- 
cies, in fact many are either incavate only or faintly retuse at the apices. 

T. XI, fig. 6 a, segment with young semicell attached, bed lateral, vertical, 
and basal views. 

Bengal, G. . W.; Malabar, ex Utricularia stellari, and from Khania, ex Utr. 
sp., G. VON L. 

>7, E. Bmnmlftriuin, DELP. (Desm. sub-alp, p. 87, t. VI, f. 8) Tar. pkum*, n v. Minus 
quarn f. typica, sed habit u fere consimile; venire planum, inornatum. 
Long, et lat. 32, lat. isth. 11 p. T. XI, f. 15. 
Central India, J. S. 
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58. E. Gaigense, n. sp.? K., ut mihi visual est, E. ansato FOTKK accedcn*, sed paullo minus, 
apicibus rotundatis, prof u ad e incisis; Iateribu8 distiricte sinuatis; membrana la-vi', tumori- 
bu* 5 quiiicuncialiter positi* pradita, tumoribus apicalihus nullis; sinu lineari, unguatiftaimo. 

Long. 52, lat. 29, lat, lath. 8 /*. T. XI, f. 20. 

This decidedly resembles FOCKE'S form, and also that of HALKS 2 N (non b, r), 
but the other differences induce me (ad interim) to separate it. 

69. E. gpleatmn, n. ap. E. mediocre, circ. decima parte longius quam latiim, trilobattun, 
stelliforme; lobi laterales horizontals, anguli* acute rotunda tig; sub lobo polari con- 
strictum, lobo polari capitato-dilatat^>, apice incavato, angulis rotundat4>; Aemicpllula* 
ventre inflatap, arinulo granulorum 6 8 granulon includentc onmtap; angulis omnibus et 
angulos versus aculeata:; inembrana reliqua hrvi; sinu introrsum linear!, extrorsurn 
valde aperto. 

Long. 60, lat. 54, lat. isth. 9.5 p. T. X. f. 43. 

. hypochonflro NORDST. propius. 

60. E. Hfulptnm, n. ap.? Semicellula k fere semicirculares, inciftnnv inter lobos laterales et 
polarem a>quales; lol>i quoquc intermedii et jx)lares rot undati; marginem versus et raar- 
gine granulis, tumore centrali intra annulurn granulis ornatum; reliqua membrana hvvi; 
sinu linear!, sub-angusto, cxtrorsum arnpliato. K. spinnloso DBLF. (Destn. sub-alp, 
p. 85, t. VI, f. 17 f 18) * Africano NORDST (Alg. Nonn. p. 9, t. I, f. 16) proximum, 
aed inulto minus. 

Long. 54, lat. 46, lat. iath. 17 u. T. VIII, f. 32. 

I can scarcely think that NOKDSTKDTS form is a sub-sp. of D&LPONTB*, it would 
probably rank as a species, of which thia would be a minor form* 

61. E. longleolle, NOKDST. (Alg. N. Z. p. 33, t. Ill, f. 5) Tar. Hlmalftjrmst, n. v. In scia- 
graphia fere ut in f. typica, sod inulto roinua, scrobiculia ut mihi visum est carentibas; tu- 
moribus par vis 7 in (|ua<|ue scmicellula ornntutn (5 haaalibus quincuncem poeitia, et 2 mi- 
norihus arl apices); angulis hasalibua paullo product in, aubacutis. Membrana dense punctata. 

Ung. 90, iat. 39 ^. T. XXIII, f. 9. 

From the Himalayas, ex U trim! aria Ktellari, corara. G. v. L. Only one spe- 
cimen seen. 

The genus Kuastrum is a natural link between Cosmarium and Micraateriaa; aa the 
genu* is nothing more than an incised or lobed Cosmarium the transition between the 
last-named and the sub-genus Holocystis in rendered easy and natural The following 
sections and sub-genera may suffice to classify by form: 
Section I. Kuaatrnm (sensu strict.)* Ix>bua polaris (vel apex) incisus. 
Sub-section a. Lateral margins not, or indistinctly, lobate. 

Submenus A. Co*maria*tntm (xoa^a^io^, ornamentura; crarpor, stalla)- 
Sinuate or incised at margins; frond circular or oval. 
Typ. sp. . orbiculare, ccalatum. 
B. Colpodastrvm (xoJnotfgg, sinuosus; etc.)* 

Sides ftinous; frond oblong, quadrate or pymmidal. 
Typ. sp. K. an^atum, giganteum, dideltn, sinuosum, elegans. 
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Sub-section b. taternl margins distinctly lobate. 

Sub-genii* C. AmblyAHtmm (duftlvs, obtusus; eto.). 

Lobes normally obsuse, not radiately arranged. 
Typ. sp. E. oblongmn, multilobatum. 
D. Artfaastram (<***, radius; etc.). 

Lobes sub-radiate. 

Typ. sp. E. Nordstedtianwn, rlavatum. 
Section II. Etneofunlmn, NAG. (Gatt. einz. Alg. p. 120) extend. 

Lobus polaris (vel apex) integer, non incisuram singnlam ferena. 
Sub-section a. Apex plain, crenate, or etnarginate; frond lobate or sublobate. 

Typ. sp. E. commissurale, clepsydra, nobile. 

b. Apex nor emarginate; frond distinctly lobate (Kucosiniura sensu strict.). 
Typ. sp. E. verrucosum, gem mat urn, pt'ctinatum; NAO. 1. c. 



Gen. 17. Micrasterias, Acwii. 

(Ao. in Flora 1827, p. 642, fid* WITTR. Skand. Dcsm. p. 8; RALFS Br. Desm. p. 68; AnnaU N. H. vol. XIV, 

p. 269; MKNKOH. Synopsis, p. 214). 

1. M. oscitans, RALFS (in JENNER, Fl. Tunbr. Wells, p. 198, 1845; Holocy*tis oscitans, 
HASSALL Br. Fr. Alg. p. 386, t, X(\ f. 4, 1845), form*: 

a. typica. RALFS Br. Desm. t, X, f. 2; COOKE in ftrevillea, p. 90, t. 141, f. 2 f , 1881. 
ft. intermedia, NOB. (-OOKE 1. c. f. 2 c, e. 

y. mnfronata (Tetrachastruin mucrotHitum, DIXON, Dub. N-. H. Rev. t. I, f. 5 8, 1859; 
M. oscitans forma, COOKE 1. c. f. a, d. 

a (Tet. oscitan*, DIXON 1. c. Long. 115, lat, 94 f*. 
ft. Long. 110, lat, 91 n* y. Long. 104119, lat, 81-96 ^u. 
Sikhim; Bengal? 

Concerning this species it is not a little strange that the typical form, figured 
and described by RALFS, is in England and elsewhere much more uncommon than the 
other forms of this plant. 

f. H. latlfepa, NOKDST. (Desm. Bras. p. 220, t. II, f. 14 t 1869; Micr. incisa, BAILEY, Micr. 
Obs. t, I, f. 13, 1850; Tetrachastrum Americanum ARCHER in P. Inf. p. 725, 1861), 
forma miner, NORDST. 1. c. 

Long. 118129, lat. 138151 p, lat, lob. pol. circ. 120 ft. 
Bengal? Central India. 

I note that NORDSTEDT 1. c. puts a query? as to BAIUW'S dimensions. The figure 
given by that author is certainly M. laticep*\ the dimensions are probably incorrect, 
as my measure of BAILEYS fig. only gives long. 70, lat, 91 //. 

3. M. piBnatlftda, (KOTZ.j RALFS (Br. Desm. p. 77, t. X, f. 8; Euastrvm pinnatifidum, 
KTZ. Phyc. Germ. p. 184: Euastrum. bifidum. FOCKE Phys. Stud. p. 64, t. L f. 12; 
t. II, f. 22; Tetrachastrum pinnatifidttm, ARCHER, Prit. Inf. 1861), forma: 
cr. typlfa. Long. 5057, lat, 6066, lat tsth. 11, lat. lob. pol. 40, eras*. 14 15/*. 
T. V, fig. 3 a, e. (WALLICH Mscr. No. 87, 89, 1855; Beng. Desm. p. 275, t. XIII, 
f. 1, 2, 3.) 
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ft. quadraU, n. f. F. lohis infcriorihii* apiee trnneati*, bidentatia. Forma lohorimi in- 
feriornm tit fere A/tV. ??/<;/*< arredena. Frons longior qua in lata. 

I xing. 56, lat. 54, lat. inth. 10, lat. lob. pol. 44 ^. Fig. 3 h. 

/. expaitst, n. f. F. lobis inferioribns expand, iwdio latennn incavatis, angnlig (qui- 
buaqne) hidentatis; loho polari a pice rotuudato, utiijcjuc fine nnideiitato. 

I,ong. 56, Int. 52, Int. isth. 12, Int. lob. |x>l. 40 p. Fig. 3 c. 

<f. inflata, WOLLK. (TOKKKV Hull. Suppl. 1876: Desrn. I . S. A. p. 116, t. XXXVII, 
f. 9). F. lobis inferioril)U8 inc-liiinto-trunratiH, ;mgulis iuii<l<ntatiB; lobu polariH ut 
in f. typica, se<l basi ina^ris lutior. 

Lonjf. 58, lat. 60, lat. isth. 12, lat. lob. |>ol. 42 p. Fitf. 3 d. 
Fornur inoiifttro.sa* in figunts. 3 f et ^ dclineatii 1 sunt. 

S|>eakinf< of the- varii*tic8 mid type, (J. (/. \V. writes in Mscr. 1. CM 4Joth vari4- 
ties are so common at Harraekpore and at Kaneegun<jc that 1 ean safely aswtrt they 
are distinct from Af. ,vr///in, bein^f mature and fixed forms. This is shewn in spe- 
cimens in which tlu ynun^r segments are inter]>osed betw<<'ii the old. This was writ- 
ten in 1855, but in I860 Dr. \V. had changed his opinion, and united the thrct* *p*~ 
eics o#<:itant* 9 /m??//if//?'/n, and im'imi (under HASSALI/S genus Holttfyxtis) H& varieties of 
//. oycifan*! I believe these sjK-cies to be well-founded, as perfectly distinct. WALLICH 
<rives the dimensions a lat. et long. 50 ^. The Kuattrum <li<lym<ir<iittluini MAC,. (Kin?.. 
Alg. p. 123, t. VI n, f. 1 =- 7Vfr. <li<lym<n'<wtlwm ARCHER, in P. Inf. p. 725) is but a 
form of this species. 

+. M. inciaa, (])KKB.) RAI^ (Br. Desm. p. 211; Euaxhwn incimm, HHKJI. in MKNKCSII. 
Synops. p. 21(5; KIT/. Phyc. Germ. p. 134; Eu. crux-inelitM*i* (forma \jiivtHili*!) EIIK. 
Inf. t. XII, f. 3 c; HolwyxtiA wciian*? HASAALL, Br. Fr. Alg. t. XC, f. 3). Form*: 
<* tjptca. Ixmg. 50, lat. :>0, lat. isth. 89, lat. lob. pol. 8. sp. 3, era. 18 p. 

T. VI, f. 8, 10. 

ft. Walliehlana, n. f. F. lobis basalibus truncatis, angulis inferioribus dejecto-dentatis. 
angulis sujierioribus rotundatis. (Hohcy^ia ini-i*n r/?r. /^, WALLICH IV'ftiu. Bi-ng. 
p. 27f>, t. XIII, f. 6; \V. Mscr. No. 90).' 

Long. 4853, lat. 45 -:>0, lat, isth. 1011, lat. lob. pol. . ap. 40, eras*. 
1113 fi. Fig. 7, 9. 

y. aooleaU, n. f. F. lobia basalibus latere profunde iru^avatis, angulis pro tent is; uiio- 
quoque angulo aculeo convergerite munito. 

Long. 52, lat, 60, lat. isth. 14, lat. lob. pol. 8. sp. 44 /w. Fig. 11. 
(WALLICH, 1. c. f. 4; Mscr. No. 86). Hat>. Puttah GhAt Tank, Oct. 1854; 
Raneegunge, Nov. 1855. 

With the knowledge of subsequent research and observations before us, we ran 
hardly, at this date, consider these forms (or, as suggested by DR. WALLICH p. 276, 
Mic. quadrata BAILEY likewise) as varieties of M. oscitan*, RALPH. 

6. M. trunemtA. (CORDA) BRKB. (RALFS Br. Desm. p. 75, t, VIII, f. 4, t. X, f. 5; Gw/w- 
riuw truncatum, CORDA Aim. Carlsb. p. 121, t. II, f. 23, 24; E. rota EHB. Inf. t. XII, 
f. 1 g; E. semiradiatum. BREB. in MRKCH Synops. (sub E. rota junior MBNOH.) p. 215; 
E. scutum, FOCKR, p. 64, t. I, f. 14, etc.). 

K ST. Vet. Akad Hwnll. Ban<). 2f> W:o 5. \$ 
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Long. 2 10(5, tot. 90102 ,. 

Northern India; Himalayas. 

The 1 Indian specimens approach the seminuiinte form. 

. M. expitnsa, BAIMCY (Micr. obs. p. 37, t. I, f. 7; M. arcuatu KAIL, ft wpanxu XORDST. 
Noun. Al#. Hras. p. 2# f ti<j. II xvlogr.). 

Forma No. o NOIIDST. 1. e. aeeedens. 

Lon^. 7:>, lat. 65), hit. isth. 11 fi. 

Central India; Bengal? (i, <'. W. 

Most observers will agree with NOHDNTKDTS view in uniting the Af. expama and 
tiri'tmtn of RAILKY under one .specific tin me; WALLICII also, p. 276 Beng, Desni. takes 
,17. arc mil a ;is a var. of .VI. cxiHinsa. I did not see the form or variety arcuata. 

7. M. tropica, NOKDST. (Desin. Bras. p. 219, t. II, f. 15; Af. ar/sawi var. y WALLICII, 
Ben*:. Desm. p. 277, t. XIII, f. 9; Mscr. No. 72). 

Long. 92102, lat. 8590, lat. istli. !(!, lat. apic. 4052, lat. lob. pol. 16, 
crass. 28 /". T. V, f. 1. 

WALLICH, 1. c. gives dimensions, long. 128, lat. 115 ju, but I saw none so large 
as this; the Brazilian specimens of NOHDSTKDT are long. 125, lat. 101 ,u. 

Raneegunge. 

The margin of the central portion of the polar lobe is sometimes minutely den- 
tate, sometimes with short strong teeth; the direction of the forks of that lobe exhibit 
varying degrees of divergence. The Indian form might stand as Af. tropwa ft minor. 

This form is certainly not closely related to the preceding species which is of 
different form, smooth and not with serrated margins; on this I cannot coincide with 
the view's of Dr. WALLICH, 1. c. 

8. M. stauromorphtt, n. sp. M. jjtorvula, paullo longior quam lata, stelliformis; semicellula? 
trilobatus lobis lateralibus divergentibus, apice rotundatis, utcnjue lobus spinulam vel 
mucronem ferens; lobi polares longe porrecti, apice truncati, utroijue angulo mucrone 
muniti; membrana luevis. Sinus incurvatus, inagnus, extrorsum valde ampliatus. A 
latere visa modice constricta, acuto-lanceolata; a vertice visa fusiformis. 

Long. 5261, lat. 4048, lat, isth. 910, lat. apic. 11, lat. lob. pol. 910, 
crass. 1213 ^. T. VI, f. 1618. 

This peculiar little species is almost Euastriform in front view, it is apparently. 
M-arcst to M. tircuata ft expansa NORDST. (Nonn. Alg. Bras. p. 23, f. II, 6)< 

9. M. rotata. (GnEV.) RALFS (Annals N. H. vol. XIV, p. 259, t. VI, f. 1 ,a sinistra, et c; 
Echinella rotata, GREVILLE in HOOK. Br. Flor. v. II. p. 398, 1830; Euastrum rota, 
EIIK. Infus. t. XII, f. 1 c, e; FOCKE, Phys. Stud. t. I, f. 15; Mic. denticulata, BREB. 
Alg. Fal. p. 54 ex p., t. 8; Cosmariutn stellinum, CORDA, Aim. Carlsb. p. 121, t. II, 
f. 22; Eutomia rotata HARVEY Man. Br. Alg. p. 187, ex p.; etc;). 

WALLICH, Beng. Desm. p. 280. 

Bengal, somewhat sparingly*, G. C. W. (vide Appendix). 

10. M. dentleulata, BBEB. (M. denticulata ex p. BREB. Alg. Fal. p. 54, et M. Miacti* BREB. 
1. c.; Euastrum rota EHR. Inf. t, XII, f. la; FOCKE, 1. c. t. II, f. 1 7; M. rotata 
RALFS Annals 1. c. t. VI, f . 1 a dextra; Eutomia rotata, HARVEY 1. c. ex p.; etc.) 
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WALLICH. Bong. Desm. p. 280. 

Bengal, somewhat sparinglv>. 

In WAM.ICH'* memoir the Htithur maintained that thin and the proceeding 
were but varieties of one and the same plant; against this view Mr. W. AKCHKK, in 
two pa|Krs (N H. Sot*. Duhl. ."> Apl. 18H1, and 5 May 1M5) contended for their 
separation. However the discovery by LI'NDELL (Desm. Suer. j>. 12, t. I, f. 2, 1871) 
that Mi<\ rotata had a dissimilar /ygospore from that of M. (lentirulata (RALFS, Br. 
Desm. t. VII, f. I g, 1848), sot this vexed cjuestion finally at rest. This result only shows 
how apparently closely related forms may widely differ in the form of the Zygospore. 

X(,te For many years grave doubts existed as to whether the distinguished 
botanist 0. A. AGAKDII was truly ~t he author of the genus Micrattma* (in its modern 
sense, as the only species described was named by him M. furcata > its diagnosis being 
very brief, Micra*t<ria* furcata, ra<liis pluries furcatis obtusis ). BRAUN, Alg. Uniuell. 
pp. B5 and 107, refers to this uncertainty, and gives a letter from Dr. .1. (J. AC.ARDH 
(1855) to show that the species and genus of 1827 were valid; that the genus was 
undoubtedly that accepted by RALKS, but that the sj>ecie& was = M. rotata ((IitKv.) 
KALFS. BRAUN says, >Probatur igitur Micratteriam A<;AKUHI cum Micraxteria? geneiv 
sensu Kalfsiano convenire et A/irrattrriam furcatam Ar.. cum M. rota to RALKS identi- 
cam case,* 1. c. p. 108. In the Desm. Born holm of Dr. NOUDSTKDT (appendix or ab- 
breviation in French, p. 211) this remark of J. G. AGARDII to BIIAUN is referred to. 
Ever)* one knows that Dr. AGARDH, like his illustrious father, was an admirable algo- 
logist, but in the case of this plant I imagine that the determination was possibly in- 
correct. Dr. NOHDSTEDT (a veritable Desmid-specialist!) gave me Several years ago, a 
figure from C. A. AGARDH'S original material, thus, *Micrn*twia* furcata ACDH., se- 
cundum specimina originalia in herb. J. G. AGAKDIIII, b 0. NORFXSTKDT delineata^, I 
found the figure was not that of M. rolata, but of M. Jenticulata.' However, in 
justice to Dr. J. G, AOAHDH, I must state that it is possible that he in 1855 (like 
WALLICH in 18fi(), and KARRNHORST in 1868), considered that M. rotata and dentirulatn 
were but two forms of the same species, and this may be the true explanation of his 
letter to BRAUN. 

tl. M. lux, JOSHUA (Burin. Desm. p. 6H6, t. 22, f. 12, 1885; J/. extend** TURNER in litt. 
1884; A/, radiota rar.? WALLICH Mscr. No. 82, 1855). 

Long. 180190, lat. 170205, lat. isth. 1822, lat. apic. 44, lat. lob. pol. 18, 
craiw. 2529 fi* T. VI, f. 6. 

ft Walliebil, n. v. A frontc visa differt forma typica sectionibus lobuloruni lte- 
ralium undulatis, ut in J/. radioed, non rectis et regularitcr radiarttibus; apicibus 
lobuloruni forcipatis. 

Long. 180, lat. 10, lat. isth. 20, lat. apic. 43, lat. lob. pol. 20 p. T. XXII, f. 2. 

Hab. * et ft Bengal, G. C, W.; ft Khasia, G. vox L. 

12. H. radians, n. sp. M. sub-circularis, stelliforrais, mediocria, subquincjue lobata; sc?tni- 
cellulis sub*5-lobati9 v lobia lataralihus radiantibus, bilobulatis; lobulis bifid is; lacinulis 
rectis apice bicuspidatis vel bidentatis; inembratia glabra vel subtiliftsirne punctata; 
sina interne lineari, externe inodice aperto, ajigu8to-<;uneato. 
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Species inter has duas 8e<jiM'iit<s; difficile cst dice re cui haruiti specierum veri- 
smiilitcr proximal Fo-rmu* duce: 
ft. typlca. Apicihus lohuloruiu hicuftpidatis. T. V, f. Ha. 

Long. 13014.), lat. 104120, lat. isth. 18, hit. apio. 50, lat. lob. pol..20/'. 
ft. tlenUta. A pin bus Iol)ulorutu bidcntatis. Fig. 6 b. 

Long. 135140, lat. 115, lat. isth. 18, lat. apic. 54, lat. lob. pol. 19 p. 
(Mic. iTUj-mtttitntfiifi, WALLICH, ex p., Msec No. 84, f. 1; Ix>ng. 130, lat. 104 {*. 
The species occurs in Hengal, but seems uncommon. It is a very close relative 
of the two following species, but the regularly stellate, not sub-ramose, form at once 
distinguishes it from them. 

18, M. crtix-uieliteiuiis, (Hun.) KALFS (lir. Desm. p. 73, t. IX, f. 3; Euuttrum crux-tneli- 
tenaia EHH. Abhl. Berl. Ak. p. 81, ex. p. 1831; Inf. p. 162, t. XII, f. 3ab, non c; 
KiTX. Phyc. Germ. p. 134; FOCKE Phys. Stud. p. 64, t. I, f. 13; Micrasteria* mdi- 
ttnti* MGNUH. Synopsis p. 216, No. 4; Eudstrum diveryens BRKB. in litt. fide MRNGII. 
1, c,; M. furcata rar. WALLJCH Beng. Desm. p. 280). 

Collectio Wallichiana varias fortnas Micrasterice crux-melitensis copiose continet. 
Apicibus lobulorum bidentatis, rarissime bicuspidatis. 
Forma a typiea. Fere ut in speci minibus Europ&eis formata. 
> ft compressa. Lobulis lateralibus sub-curtis. 
Y minor. Forma minor, lobo polari parurn exserto. 
3 lata. Latior, in proportione, (juarn f. typiea. 
* robusta. Lobulis, et lobo polari, crasais. 

v f alata. Forma, lobis valde incisis, expansis; lobo polari parum exserto. 
>< i/ gracilis. Lobis valde incisis, tenuibus; lobo polari magis exserto. 
T. V, f. 4. Dimcnsioncs:* 
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The filamentous condition is illustrated by the locking or interlacing of the 'fur- 
eillw* of the polar lobes, as in lig. 4 h (after WALLICH Mscr. No. 84, f. 2): WALLICH 
thinks that the sexually mature fronds cohere by the furcillce previous to conjugation. 
A vertical view of the frond is given at T. XIX, f. 17 (crass. 23 26 ^)- 

WALLICH in Mscr. gives the size as long. 81, lat. 78 u ~ f . Y supra. Vide note 
sub No. 14. 

Bengal; not in other gatherings. 

[Since compiling the above list of forms 1 have found that I have omitted one 
very peculiar specimen, long. 97, lat. 87 ft, with a distinct tooth 3 P long on each tide 
of the apical concavity ; the frond has dentate lobule*. It might stand as f. * erolata.] 
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14. M. furcate, RALPS (Br. Dt'sm. p. 73, t. IX, f. 2, non AOARDH; WALLICH Beng. Desm. 
p. 280, ex p.; Mi<ra*teria* melitmsis RALFS Ann. N. H. vol. XIV, p. 260, t. VI, f. 2, 
nori MENOH.; At. <rnx-inMtcnsrifi var. b furcata RABH. Fl. Eur. Alg. Ill, p. 190; M. 
wdiata HASS. Br. Fr. Alg. p. 386, t. XC, f. 2; M. inMtensi* ft ffrarili*, KOT/. Spec. 
Alg. p. 171). Hue formie tres: 

Forma a typica. Fere ut in RALFS 1. c.; lobulis lateralibus apice forcipatis. 

ft grAcilliniA. Lobis attenuates; apicibtis lobulorum dentatis; lobo polari paullo 

exserto. 

y expanga* Major; radians; apicibus lobulorum sub-bicuspidatis. 
T. V, f. 5. Dimensiones: 

Long. lat. lat. isth. lat. apic. lat. lob. pol. 

145150 124130 20 48 22 / f. 5a 

ft 135 120 24 70 22 b 

Y 165176 140158 22 86 27 > c 

Hab. ft Bengal; a and y Northern India. 

[Note. Of this species WALLICH, 1. c. p. 280, says ^abundant and occurs in every 
state intermediate between the typical one arid its variety commonly described under 
the specific name of M. crux-meliteHsiH*. From Dr. WALLICH'S remarks upon these 
and other forms, and also upon divergence and specific limits (pp. 184 ft, 275, 
277, etc.) it appears that between 1854 and 1860 he had become an enthusiastic evo- 
lutionist, and as such was much inclined to believe that consimilar forms were most 
probably originally cognate. Against this view W. ARCHER advanced arguments (Dubl. 
N. H. Soc. Trans. 1865) urging the persistence of type, i. e. of species, in the Des- 
midieae. Both against and for the fusion of species there is much to be said; the 
qucestio vexata will hardly be settled, as Evolution demands generations of forms upon 
which to effect change, which would require generations of observers to detect and 
consider. For my own part I express no opinion upon the controversy, except that, 
as all my figures of the two preceding species (exrept f. 4 h) are ad nat., the truth- 
fulness of Dr. WALLICH'S remarks upon diversity of form is amply sustained.] 

15. M. alata, WALLICH (Desm. Beng. p. 279, t. XIII, f. 11, 1860; LAGERH. Desm. Beng. 
p. ft; M. ala-draeonix WALL. Mscr. No. 78, 79). Forrnae duse: 

a typiea. Semicellulse sub-7-lobatse; lobis radiantibus, expansis. 

ft depreasa. Lobis lateralibus curtis, depressis; lobo polari magis exserto. 

Dimensiones: 

Long. lat. lat isth. It. apic. It. lob. pol. crass. 

typica 160174 148154 1420 6066 12.5 28 p. T. VI, f. 3, 5. 

WALLICH L c. 147 142 * 

ft deprewa 152 i25 15 50 14,6 T. VI, f. 2. 

Baboosole, 22 Oct. 55, G. C. W. 

The zygcwpore of this species was first deacribed by LAGERHBIM (Atner, Deamti. 
p. 231, t. XXVII, f. 6), his figure seems to possess rather fewer and thicker spines 
than the one I noticed. The dimensions given by LAOKRH. are Diam. c. acul. 98, 
s. acul. 58 /*; mine (f. 4) give Diam. c. acul. 100, s. acul. 60 p\ thus they practically 
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agree except in the thickness of membrane, and, as this varies so much according to 
the age of the Zygoepore, I deem it unimportant. 

16. M. apienlata, (HR.) MENQH. (Synops. Desm. p. 216, 1840; Euattrum apiculatutn EHR, 
Abb. Berl. Ak. p. 245, 1833; Infus. p. 167; 1. c. t. XII, f. 2 E, aculeatum (pro errors); 
Euastmm npinuliyefwni BREB. fide MENGH. 1. c.), var. lacerata, n. v. 

Var. quarta parte minor quain f. typica; lobulis laciniatc |>artiti& vel laccmtis, 
irregularibus. Figurtc 1, Tab. V (in Desm. atib-alp.), DELPONTII paulluluin acccdeus. 

Long, et lat. 185, lat, igth. 30, lat. apie. 84, lat, lob. pol. 44 /*. T. XXII, f. 3. 

The inferior lobes somewhat resemble the sub-alpine form; the polar lobe is more 
like that of the English plant; cfr my fig. in COOKE'S Br. Desm. t. 48 a b (uon c- 1 
which is after DELP. 1. c. f. 2). 

Khasia, ex utriculariis, G. VON L. comm. 

Dr. NORDSTEUT (Desm. Bornh. pp. 187 90 et 212) propounds an ingenious 
theory that the plants described as M. fimbriata RALFB (Br. Deem. p. 71, t. VIII, f. 2); 
idem v. ornata BULNHEIM (Hedw* II, p. 21, t. II, f. 3, 1859); idem (sub nomine Af* 
aculeata) ROSTOCK in RABH. Alg. Europ, No. 1856; Hedw. II % p. 59; M. brachyptei-a 
LUND. (Desra. Suec. p. 12, t. I, f. 4); M. Halis RACIB. (Desm. Polon, p. 40, t. V (XIV), 
f. 1); with certain forms of these, are but varieties and forms of the above species. 
I would remark that not only is the retention of some of these as species a matter 
of scientific convenience, but the correctness of their proposed fusion is only con- 
jectural, their respective zygospores being unknown; it therefore seems inexpedient fb 
change their status under existing knowledge of them. As to BULNHBIM'S and ROSTOCK'S 
varieties (and M. Halis also?) it seems probable that they do naturally fall under this 
species, but with respect to M. fimbriata and M. brachyptrra, although no doubt they 
are allies of EHRRNBKRG'S plant, it seems to me that they should continue to retain 
their specific rank. 

17. M. foliftee*, BAILBY (in RALFS Br. Desm. p. 21U, t. XXXV, f. 3; WALLICH Desm. Bcn. 
p. 280). Formae duae: 

. typica. Frons late vel latior quam longa. T. VI, f. 12 14. 
ft. elongate. Frons longior quam lata (var. ft WALLICH, I. c. t. XIV, f. I). 

Dimensiones: 

Long. lat. lat. itth. lat. apic. lat. lob. pol. craw. 

a 7073 7278 1214 3032 1012 12 /*, 
ft 8590 7075 11-13 32 15 > 

WALLICH 85 72 

The type alone appears in WALLICH'S Mscr. of 1855 (Nos. 70, 85, 88), under 
the name Micrasterias annilla; it seems that his figure in Beng. Desm. was drawn 
from the other form. WALLICH states that in the young xygospore the spines are 
simply conico-aculeate; in the mature zygospore they are bi- or tri-furcate at their 
apices. It is not rare to find this species in catepiform filaments of 50 or even 70 
fronds. NORDSTKDT'S var. y ornata (with aculei on the incisions), found in Brazil 
(Desm. Bras. p. 221, t II, 16) is, like var. ft supra, longer than broad. The Zygo- 
spore (f. 15 NOB.) has Diart. s. a$rin. 45, c. spin. 78 ^. 
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Bengal (Elephant Tank, Nov.), G. C. W., 1855; British Burmah, ex Utricularia 
/Metadata; also from Khasia, ex Utr. sp., comm. G. VON L., 1889. 
18. H. Mahabuleshwarensig, HOBSON (Notes on Indian Desra., Q. J. M. Sci., p. 168, 1863; 
LUNDELL, Desm. Suec. p. 15, t. I, f. 6, 1871; M. Americana f. fifahabuleshwarensis 
MASKELL, On M. Amer. p. 9, t. II, f. 8, 1888). 

Long. 155160, lat. 125140, lat. isth. 26, lat. fcpic. 80 86, lat. lob. pol. 
2124, crass. 36 p. 

LUNDELL gives long. 170220, lat, 160190, lat isth. 20, lat. apic. 110, lat, 
lob. pol. 28, crass. 40 p. 

From a large Indian specimen long. 164, lat. 144, lat. isth. 24, lat. apic. 91, 
lat. lob. pol. 24 M. 

Swedish specimen long. 214, lat. 210, lat. isth. 24, tot. apic. 112, lat, lob. pol. 29 #. 

From these comparisons it will be seen that the European forms are much larger 
than the Indian type, still they resemble it in all points. The last dimension is from 
a beautiful Swedish specimen, kindly communicated by Dr. NORDSTEDT. I cannot agree 
with Mr. MASK ELL'S suggestion that this and other correlated plants should be fused 
as forms of M. Americana (and in this view he coincides with WALLICH), as the ge- 
neral habit of the fronds in outline differs so much, and the zygospores being un- 
known, absolute proof is as yet impossible. 

T. VI, f. 1. Hab. Central India, J. S. 

var. excelsior (WALLICH) riobis (M. excelsior, WALL. Mscr. No. 81, 1855; 
M. morsa var. rf, WALL. Desm. Beng. 1860, p. 277, t. XIII, f. 10; M. Americana f. 
exceltior, MASKELL, 1. c. f. 7). Var. tumore centrali carente vel parvo; lobi centrales 
duplices ut in f. typica, sed incisurae parte interne emarginato-pinnatse, non simpliciter 
aculeate; processubus lobi polaris erectis non obliquatis nee expansis. Margines omnes 
versus aculeate, aculeis seriatim ordinatis. 

Long. 130145, lat. 126135, lat. isth. 2025, lat. apic. 55 62, lat. lob. pol. 
20 p. T. V, f. 2 (after WALLICH). 

Hab. Raneegunge, Nov. G. C. W. 

Continuing my remarks, I certainly think Dr. WALLICH is in error when classing 
this so closely with M. Americana, M. Baileyi \RALFS), and M. ringens (BAIL.); yet 
it must be admitted that if the salient points of the specimen of M. ringens figured 
by WOLLE (Desm. U. S. t. XXXV, f. 2) were existent in his other plant, var. serrulata 
WOLLE ^Fr. Alg. U. S. p. 41, t. LIX, f. 15) the result would be M. Mahabuleshwa- 
renstSj minus the 2 intermediate apical processes. As the Desmidieae are so eminently 
erratic in form, I venture to predict that the finding of such a form as suggested is 
but a question of search, and that it will be found! 

19. M. Wallichii, GBUNOW (Desm. Insel Banka, in RABH. Beitr. II, p. 14, t. II, f. 21; in 
RABH. Alg. No. 1727; LUNDBLL Desm. Suec. p. 15; M. Americana forma Wallichii, 
MASKELL, 1. c. f. 9, 10). 

Long. 132- 154, lat, 120140, lat, isth. 2124, lat. apic. 6273, lat. lob. pol. 
2427 p. 

GRUNOW gives long. 133, lat. 115, lat, apic 75, Ut. lob. pel. 2122 ,u. 
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LUNDELL gives long. 224, lat. 208 /u. 

Specimen from Vestrogothia, O. N. leg. Long. 224, lat. 516, lat. isth. 29, lat. 
apic. 134, lat. lob. pel. 30 f*. 

The last was a very fine specimen sent to me by Dr. NORDSTEJXT. Here again 
the Indian forms appear to be .so much smaller, that the European plants cited, in 
this and the last-named species, might stand as /? major*. 

I have not seen any specimen with nearly o extended a ventral process (either 
in No. 18 Ifype, or this species) as that described by LAGERHEIM (l)esm. Beng. p. 5, 
t. I, f. l) under the name of M. AfahabulMhtrarensis var. ft xurculifera. 

Hydrabad, J. S. 

Note. NORDSTEDT, in Fr. Alg. N. Z. pp. 30 31, has given an interesting re- 
sume of his own and GRUNOW'S views (RABH.'S Beitr. p. 14) upon this species and the 
preceding one. My own arrangement stands thus: 
M. Atahabulexfacarensisi HOBS. Lobis lateralibus bi-sectis, dttplicibu*. 
a. Lobulis plus minus regularity attenuatis. 

1. /. typica (Indica minor) HOBS. 1. 127, It. 105 p. 

2. ( intermedia) NORDOT. (Alg. Char. p. 10), 1. 140, It. 114 .u. 

3. ( major) TURNER, ut supra, 1. 155 164, It. 125 144 /u. 

4. brevior (Americana) NORDST. (N. Z. p. 31), 1. 105, It 83 M. 

5. Europcea NORDST. (LiiND. Desm, Suec.), 1. 170220, It. 160190 /*. 
ft. Lobulis phis minus lageniformibus. 

fi. /. Novizelandicn, NORDST. (N. Z. 1. c.), 1. 200, lat. 160,". (MASK. t. XI, f. 4 ?). 
/. Lobulis introrsum aculeato-emarginatis; attenuatis. 

7. var. excelsior (WALL.) TURNER, 1. 130 145, It. 125135 /u. 
M. IVallichii, GRUNOW. Lobis lateralibus tri-j>artitis, vel triplicibua. 
cr. Lobulis plus minus regulariter attenuatis. 

1. /. typica (Indica) GRUNOW. 1. 133, It. 115 //. 

2. /. major (Europsva) NORDST. (LuND. Des. Suec.), 1. 224, It. 208 ^. 

ft. Lobulis plus minus* lageniforrnibus. (Var. Htrmanniana, RBINSCH; M. Her- 
manniana, RNSCH, Alg. Frank, t. VIII, f. 1; Sp. Alg. Fung. t. XXI, f. B.) 

3. var. Hermnnniana, RBINSOI 1. c. 1. 200, It. 154 A*. 

4. /. antpuUacea (M\K. N. Z. f. 6) 1. 200, It. 154 (M. Afahabule*h>ra- 

rerun* ft ampullacea, NORDST. N. Z. t. II, f. 16c). 

5. /. Fijiensib, NOB. (MACDONALD, Mscr. et litt. ad W. B. T. c. ic. Fiji, 
1856); MASKELL (On M. Am<ri<Mna< t, II, f. 12), 1. 200, It. 160 /*, f. in- 
cisuris brevioribus. 

6. /. Spencerii, NOB. marginibu8 non serratiip = M. afapullacea MASK. var. ft 
SPENCER (N Z l*sm. p. 296, t. XXIII, f. 6), 1. 128, It. 96 p. 

The fig. of WOLLE (Dcsm. U. S. A. t. 32, f. 5) J/. Americana v. Hermanniana 
(WoLLK) cited by NORDSTEDT in Fr. Alg. N. Z. p. 31 aa a form of these species, aeem* 
to me only a deeply incised form of M. Americana KHRB.; and it might probably be 
better to call it /. irtcisa of that species. It is not the M. Hennauniana of RKINSCH, 
as the lobules are not lageniform. 
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Stt. M. Americana (HR.) RALFS (Br. Dcsiu. p. XIX, in errata*. (M. morta) p. 74, t. X, 
f. I; Kfrra Sp. Alg. No. 5, 171; EnoKtrum Americanum EH KB. Verhr. Amer. p. 125, 
t. IV, f. 15; Euattrum (No. 4) BAILKY, Amer. Bacill. p. 295, t. I, f. 26 f et'r KHKH. I. 
c. p. 46!; M. Americana (forma* variae) MASKELL, I. c. f. 1 6, non 7 14). 

Forma ut in var. a (typica) RAI-KS 1. c., sed minor; incmbrana obscure punctnta. 

Long. 100118, lat. 8692, lat. isth. 1H 20, lat, apic 5054, lat, ban. lob. 
pol. 8227 f*. 

Northern India, J. S. 

21. I. anomala TURNER (in litt. 1883; M. apicvlata f<>nn<i JOSHUA? Burm. Dcsm. p. tiM, 
t. XXII, f. 13 idem f. Jonhuce, DK TONI et LKVI, Notamia p. 91, 1886). 

M. magna, egregia, anomala, circ. <|tmrta parte longior quam lata, hta elliptic 
Ainu prof undo, linear!, angusto: semirellulae (juiiHjuelobae, lobis lateralihus bi-lobulutis. 
dub-nidiantibu8, inciaure interne plun ininnji a^tuto-rotundatie, upicibus lobulornm 2- 
3 4-dentatia; margincio versus iitrcKjue latere proceasubus duobus, ct circa vcntrem 
demicelluhi' processubug 4 f brevibus, tubiformibus dcntatis armatia, AcrobicMihun u;i^- 
num vel proceasum citigcntibus: lobo fx>lari exaprto, cuneato, apice incavato, anjjulis 
in 4 6 proceasug divurgentes tubiformen dentatos tisnis, Imsi procensubuB cluobiiH coitsi- 
milibuji brevibus, munito. Membrana punctatH? A lateiv \w\ inodice constrieta, emi* 
cellulis lanreolato-attenuutis, apice rotundntis; pnn cs8ul)U8 prominontibug. 

Var. irregularfH. F. lobis lateralibus irrcgulariter divisb; (juoque in 3 4-5 
lobuli.H secto. 

Long. 190210, lat. 145160, lat. iath. 3742, Iftt. apic. T4 0, lat. bi*. 
lob. |>ol. 3440, crass, circ. 54 ft. T. XXII, f. 1. 

Halt. KHASIA, super Brahmaputra tinmen, ex Utriculariis; atao E. India, ex 
Utricularia fasciculata, G. v. L. 18H9; Northern India, 1883, J. S. 

This is a very anomalous aud extraordinary plant, of winch 1 have neen but ' 
specimen^ the variety of which in the division* of the lateral and the nnjrleH of tin 
polar lobes in astonishing. It seems an though the frond wan in general outline now rest 
to Jf. Amtvicanu, with the lobules and projections (tubular!) of X an thulium di'matum 
superadded! However, this species stands alone, Ixniifr tnncli unlike tiny other incmhcr 
of the genus. The specimen 1 had in 1883 was only part of decayed semiccll, so I 
could not describe it. The nearest approach to thin Desmid is the M, <i/>t<'nlnt<i f<ntn<t 
(f. Joshwe DE TONI) of Joshua in his Burm. Desni. p. 636, t. XXII, f. 13, which al- 
most seems to be an erratic form of this plant. 

tt. M*. KhMto, n. sp. M. mediocris, dia metro ^aullo longior, inedio men I ice coimtrictH, 
Sinn lineari; semu^ellulis 5-lobatis, lobis ninn lineari inter se dincrPtis, lol>o polari Into 
brevi apice incavato valde expanso non exserto spfnis brevibu* curvatis crossis nrninto: 
lobuli laterates non sequilati, superioribus latioribus <]uam inferioribun et lmalibus, Qpi- 
cibus bisectis acutis, apicibus lobulornm 2 basalium et 2 8ii[K*riorum aculein parvis 
luunitis; ineinbrna glabra? sed cum |>apillis parvis conicis sparsis paucis brovibiis apior 
jfotundstis ornata. Species, ut mihi visa, inter M. apiculata EHK. et M. mammtllata 
NOB. (On DesoL p. 936, t. XVI, f. 12, reduced!), sed multo minor, et non leque gru- 

K. St Vtt. Afcmd HM^i. Bwi4 85. N:o O 18 
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cilia. Etmra prope M. tfoli RAC. (Deam. Polon. p. 40, T. XIV, t*. 1) sed supertiries 
et apicibus lobuloruni non murronatis vel ftculeati*. 

Long. 1 84, lat, lt>4 ft. T. XXIII, f. 2. 

KtiAftiA, ut supra, comiu. G. VON L. 1 8S9. 

In thin specie*, which is much smaller than M. faammilltita NOB., the papillu* 
are conical and quite round at their apices; it differs from the spec-ion named in hav- 
ing the lobules acute and not rounded-off, with the exception of the superior and 
interior pairs of lobules, which are one-spinedT The polar lobe is in form much like 
that of M. aj)icul<it<i. 

This genus seems to .contain but four principal type*, which I would range under 
the following sub-genera: 

A. Holocystis (HASSALL) emend. (OAOV, integer, *r0n$, celluln) lobis polaribus indivisia; 
lobis lateralibus transverse positis. 

Ty p. spec. M. truncata; M. oscitans; M. pinnatitida; M. incisa. 

B. AtomoeystiH (aiofiog, non sectus; &c.) lobis polaribus vix vel non divinis: lohis hte- 
ralibus normaliter singulis radiantibus. 

Typ. 8|>ec. M. expansa, BAIL.; M. stauromorpha, Non.; M. tropica, NOHDST. 

C. ActlnoeyHtls (>rrie;, radius soils; &c.) lobis polaribus furcatis; lobis lateralibus ra- 
diantibus. 

Typ. spec. M. rotata; M. crux-melitensis, EUR.; M. lux, JOSH. 

D. Schizocystis (<'X* 0) i scindo; &c.) lobis polaribus indistincte furcatis; lobis lateralibus 
sub-radiantibus irregulariter positis; frons Sivpe radiis vel ])rocessubus instructs. 

Typ. spec. M. Nordstedtipna; M. muricata; M. anoraala, NOB. 

Of these sub-genera Holocystis falls nearest to Euastram (Encowirinw), while 
Schizocystis comes near Xanthidium. The discovery of a triangular form of Micr. 
pinnatifida (oar. trigona, W. W.), by my friend W. West, is of great interest, as giv- 
ing another decided connecting-link between this genus and its successors (cfr J. BOT., 
Oct. 1889, t. 291, f. 15). 



Gen. 18. Xanthidium, EHRB. 

(Abb. il. Bcrl. Aknd., p. 317, 1833, Her. d. Berl. Akad. 1836, mut. cbar; RALFB in Annals N. H. vol. XTV, 

p. 466, 18445. 

1. X. cosmariforme, n. sp. X. submediocre, circ. li-plo longius quam latius, eosinari- 
forrae; late ovale; semieellulae semicirculares, in centro tumore parvo instruct, an- 
gulis rotundatae margine aculeis parvis (circ. 15) preditae; superficie tumoris granulate; 
sinu lineari, sub-angusto, extrorsurn parura ampliato; membrana achroa vel fusco- 
pallescenti, A latere visum lanceolatum, paullo constrictum, apicibus rotundatis t aculei^ 
in seriem verticalem ordinatis. 

Long. 39, lat. 27, lat. isth. 10, crass. 16, long, acuh 1.7--3 H. T. XII, f. 17. 

F. evoluta. Series 3, non 1, aculeorum margine; a latere visum series verticals 
3, habens. 
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Long. 87, lat. 27, lat. isth. 10 yu. T. IX, f. 9. 

I referred this and Cos. ap. (C. puteale. No. 1*25) to I)R XORT>*TKI>T, who remarks 
the differences between certain Cotwaria and X<mthiili<i are wwy small, ... I have 
often thought that we must again take up UKINATH'S genii* /Mywiriium* (a very 
mnltifariou* genus!); and I must own that this might just as correctly He called ('<>. 
^vant hid i forme as by the above name! Cfr guggestion by me ** to sub-genera. 

[In the dimensions of this genus, long, and lat., the spines are included]. 
S. X. eristatam, HRBB. (in RALFS Br. Desm. p. 115, t. XIX, f. 3 a, b, c). 

Long. 80, lat, 70, lat. isth, 16, long. spin. 1417 p.. T. XII, f. 20. 

F. inornata, n. f. F. ventre vix inflato; membrana punctata. 

Long. 74, lat. 68, lat, isth. 15, long. spin. 1012 p. Fig. 18. 

Var. lelodernmm. Minor; semicellula* distincte octagonsn. (X. Inodermum Rov & 
Bimrr, Jap. IX'sra. t, 268, f. 11). 

Long. 78, lat, 65, lat. isth. 14, 1. spin. 1014 fi. Fig. 88. 

F. frregiilarla. F. spinis lateralihiis irregulariter positis. 

Long. 84, lat. 70, lat. isth. 11, 1. spin. 1013 p. Fig. 31; T. XIII, f. 3, 
oblique. 

F. Ineroluta. Fere ut in I 7 , lewtirrmum. scd apice ot ba^i spinis sin^ulig, an- 
gulis miperioribus lateralibits spinis geminatis, arniata. 

Long. 7, lat, 64, isth. 13, 1. spin. 11 ju. T. XII, f. 27. 

Var. emtum. Semicelluhr margine suf)eriore indistinct-e 4-arigulatae, fere semi- 
circulares, spinis dorsalibus erectis. 

Ix>ng. 74, lat. 76, lat. isth. 14, 1. spin. 1214 yM. T. XIII, f. 5. 

S, X. blseaariam, EHK. (Verbr. Amer. pp. 46, 51 et 138, lcon Baileyi, 184l; Kwwtrnm 
No. 11, Bailey Am. Bacill. p. 291, t, I, f. 13; X. cri*tatuni ft uncinaturn, et X. unci- 
natum, BREB. in RALFS Br. Desm., p. 115, t. XIX, f . 3 d e f. 

F. typlea. Angulis basalibus 12 aculeatis. Long. 82, lat. 68, lat isth. 16, 1. 
spin. 911 p. T. XII, f. 30. 

Var. rotnndatam. SeroicellulflB rotundHto-octagona\ non elongatae. 

Ix>ng. 70, lat, 54, lat. isth.. 16, 1. spin. 611 yu. Fig. 28. 

Var. ornatvvi. Setnicelluleu paullo protensic, granulis et tuberc;ulis 5 ft supra 
protuberantiam centalem curvatim dispositis; a latere bi-ovale, inodicc constricturn, 
apicibus rotundatis. 

Ix>ng. 7080, lat. 6276, lat. isth. 13, crass. 25, 1. spin. 10 /i. T. XIII, f. 2. 

I can hardly coincide with the usual view that this is but a sub-species of X. 
cnstatum, as the form of the cells and the direction of tho apincs so widely differ 
from that plant, moreover EHBKNBKRO'S name has decided priority. The form described 
by WOLLB (Desm. U. S. A. p. 93, t. XXIII, f. 79) is certainly X. Krebi**onii, RAI*S, 
and not X. bitenariwn. I am aware that I am venturing to differ with various 
learned authors respecting this species, but, as I have many specimens of X. rri*t<itu)n 
with basal aculei binary, I can but accept EHRKNBKRG'S remark, especially as the form 
of frond (a greater point than one spine more or less!) agrees with the figures cited 
of RALFS & accepted by BKEBISSON. 
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Northern India. 

4. X* ftiflfuUtom EHR. (Infus. p. 146, ox p., t. X, f. 24 tx HALFS in Annal* N. H. p. 
466, t. XII, f. 3 e; Kuattrum faxcirulalum KUTZ. Phyr. Cierin. <>x. p M p. 187; .V. 
faflciculrttmnt HASS. Br. Alg. p. 359, pro. max. parte; RALFS Br. Down, p. It4;~ex. 
p., t, XIX, f. 4). 

Long. 72, lat. 70, lat. wth. 12, 1. spin. 11 /M. T. XII, f. 34. 

Northern India, J. S.; Kaat India, ex Utrimlann fascH'nlnta* G. VON L. 

6. X. untllopreuni (BRFB.) KC'rz. (Spec. Alg. p. 177, 1849; C'oawirwm antilopwum, BKEB. 
in MENUH. Synops. p. 218; Euastrum, No. 10, BAILEY Ainer. Bacill. p. 296, t. I, f. 10; 
K(M*trnm fasciculatum* KCxz. Phyc. Germ. p. 137, ex. p.; A', polygonum HASHALL, 
Br/Fr, Alg. p. 360 (excl. syn.), t. 89, f. 4; X. fasciculatum, KALFS ex. p. Br. Desm. 
t. XX, f. 1 H, c; A', fasciculatwn ft polygonum, EHR. Inf. p. 146, ex. p., t. X, f. 24 jr, 
RALKS in Annals N. H., vol. XIV, p. 467, t. XII, f. 3 a h c d). Var. t polymazum 
NoRi>8T. (Norg. Desm. p. 38, t. I, f. 20). F. major, n. f. Membrana punctata. 

Long. 8490, lat. 8596, lat. iath. 1720, long. spin. 12.^. T. XIII; f. 1 

F. depressa. Semicellulis paullo depressis, ventre non inflatis. 

Long. 64, lat. 86, lat, ith. 24, 1. spin. 12 fit. T. XII, f. 24. 

Northern India; Neilghiri Hills? 

8. X, haatlferum, TURNER (On Desm. p. 938, t, XV, f. 20, 1885; Xanth. antiloj>a?um var. 
anyulatum JOSH. Burrn, Desrn. p. 643, t. XXIV, f. 16, 1886: X. anyulatum (Josa.) 
LAOERH. Krit. Beraerk. p. 539). 

F. typica. Long. 53, lat. 76, lat. isth. 12, 1. spin. max. 17; min. 3.3 p. T. 
XII, f. 25. 

Bengal; Himalayas, ex. l^tricularia stellari, G. VON L^ 

Var. Ja van leu in (NORDST.) NOB. (X. antilopa?mn f. Javanica, NORDST. Alg. Char, 
p. 12, t. 1. f. 21). 

F. plana. Seuiicellula- dorso fere plame. (WALLICH Mscr. No. 175 B). 

Long. 64, lat. 84, lat. isth. 12, long. spin. 1220 u. T. XII, f. 23. 
60, 60, '> 11, " 11 p. T. XIII, f. 6. 

F. angnlata. Sernicellulae reniforme-octagonae. 

Long. 5565, lat. 6672, lat, isth. 11 13, crass. 1822, 1. spin. 1214 A*. 
T. XII, f. 16; fig. 19, a latere; forma paullo irregularis. 

An abnormal division. The old frond seems to have divided, one seg- 
ment developing properly, and the other remaining undeveloped and fixed between the 
dorsal spines of the sister cell! Both partly occupied by vibratile granules which were 
red in colour. T. XII, f. 22, after WALLICH Mscr. No. 175 A. 

Note. From the description (Contrib. Alg. fung. p. 92) I almost imagine that 
this 8p, is really = X. Nordstedtiannm REINSCH, but his figure (T. X, f. 6) does not 
Agree with the text, anguli quatuor spinis tenuioribus binis armati, anguli laterales 
spino tmgulo armati. Figure bad? 

7. X. ftengalicnm, n. sp. X. subroagnum, tarn longum quam fatum; semicellttte angulato- 
finifbrai^ nmrgine apinis magnis sex arroatae; angulis basalibus nudis, rotundatis; 
tumope ventraU nullo; quaqae semicellula nucleis amylaceis binis pre&dita; ainu profando, 
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Bub-lineari, tnodice aperto: merabrana glabra, vel obscure punet&ta. A vertice viaum 
angusto-ellipticum. 

Long. 70, lat, 74, lat. isth. 12, 1. spin. 1013 p. T. XII, f. 32, after WALUCH 
Mscr No, 174. 

iSpeciei precedent! proxime accedit. 

8. X. hexacanthnm, n, sp. X. mediocre, fere taw longura quam latuin; semicellulee late 
octagona^ angulis externis spinis rectis singulis longis 6 armatis; ventre tumidae, con- 
gerie circular! verrucarum ornato; membrane, punctata; sinu profurido, sublineari, ex- 
trorsum valde ampliato. 

Long. 77, lat. 72, lat. isth. 13, loiig. spin, 913 /u. T. XII, f. 26. 
Near to X. Xordstedtianum REINSCH, and to the preceding species. 

9. X. tetracunthuiii, n. sp. X. submediocre, tain longuin quam latum; seinicellulaB irre- 
gulariter quadrangulares, basal i parte later urn inflata; membrana glabra, ventre tumida, 
annulo granolorum ornata; sinu acuto, aperto, interne rotund a to. Quaquue semicellula 
angulis extends spinis 4 rectis vel leniter curvatis singulatim positis armata. 

Long. 67, lat. 68, lat. isth. 13, long. spin. 7.5 p. T. XII, f. 29. 

Arguing from analogy with such a form as this, undoubtedly a Xanthidium, 
would prevent the well kjnowri form (though absent from these gatherings) A", octocorne 
EHU., from being often misplaced under Arthrodesrmis! 

10. X. inept urn, n. sp, X. ininutum, tarn longuin quam latum (sp. inclus.); semicellulce 
ovales, nwrgine rotundata*, dorso paullo depressae; lateribus (quibusque) spinulis 3 ar- 
matis, irregulariter positis; sinu brevi, aperto; merabrana glabra? A latere visum bi- 
ovatum, lateribus non tumoribus munitum. 

Long. 11 12, lat. c. spin. 11 13, lat. isth. 3 3.5, crass. 4 4.5, 1, spin. 1.5 
2 ]u. T. XII, f. 21, after WALUCH Mscr. No. 286. 

11. X. Searsolense, n. sp. X. parvum, Cosmariiforme, quinta parte longius quam latum, 
late ovale; sernicelluja; sub-sernicirculares, dorso truncatae; quaque semicellula in cen- 
trum riodulis parvis verticaliter positis prwdita; et apud apices processubus duobus (4 
a latere et a vert, visis) emarginatis rnunita; margine aculeis parvis, utroque latere 
6 7, armata; membrana glabra; sinu lineari, angusto, extrorsum parum ampliato. 
A* latere visum clepsydriforme, apicibus truncatis; aculeis in seriebus duabus visis. 
A vertice ellipticuih. 

Long. 2629, lat. 23 (sp. incl.), lat. isth. 7, crass. 15, long. spin. 0.71.3 /u. 
T. XHI, f. 8, after WALLICH Mscr. No. 130. 

It is doubtful wheter this is a Cosmarium or Xanthidium, but the aculei seem 
to relegate it to the latter genus. Cfr proposed new sub-genus Micracanthum. 
IS. X. biwieerne, n. sp. X. mediocre, cosmariiforine, tarn longum quarn latum; sub-* 
oirculare; seraicellulse ovales, lateribus seriebus 2 aculfcomm breviuin armate, apicali 
parte glabr; membrana ut raihi visa glabra; sinu brevi, aub- acuto, rotuntkto. A 
vertice visum ellipticum; a latere modice constrictum^ semicellultiP globosBB, aculeis in 
Hneaa 2 verticales ordinatis. Semicellulee ventre non tumescenteft. 

Lortg. 56, lat. sp. incl. 52, lat, isth. 26, long. spin. J.5 ju. T. XIII, f. 9. 

Central India 
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18. X. putahriam, n. sp. X. mediocre, cosmariiforme, tarn longum quant btum, sub- 
circulare; semicellulee ovales, lateribus in superiorem partem quoque latere acoleit bre- 
vibus crassis 3, et basin versus aculeis consiniilibus circ. 10 irregulariter positis (ad 
marginem), armatae; superficie punctata, central! parte juxta isthmum glabra, et supra 
isthmum stiginatibus vcl scrobiculis parvis 12 14 transverse dispositis ornata; sinu 
aperto, cuneato, interne rotundato. Tumor ventralis nullus. A vertioe visum ovato- 
ellipticum. 

Long. 56, lat, 54 sp, incl. lat. isth. 25, crass. 28, 1. spin. 34 /u. T. XIII, f. 10. 
Central India. 

14. X. exfmtani, n. sp. X. mediocre, paullo longiua quam latius, sub-circulare; semi- 
cellular o vat HP, aculeis brevibus crassis (in quaque semicellnla circ. 10) marginalibus et 
intra margines serie aculeorum consimili armato; membrana punctata: sinu brevi f 
aperto, interne rotundato. A latere visum bi-globulatum, aculeos in series verticales 
3 habeas. 

Long. 56, lat. 50 sp. inclus., lat. isth. 26, crass. 30, long. acul. 3 p. T. XIII, 
f. 12; XXII, f. 10. 

Central India. 

Ib. X. RatteegiBgeiise, n. sp. X. sub-magnum, tain longum quam latuui, sub-circulare; 
semicellultt ovales vel elliptic*, margine et marginem versus aculeate? ; aculeis conico- 
acutis crassis in^ignitudine irregularibus et irregulariter positis; tumor ventralis nullus; 
reliqua membrana glabra; sinu profundo, linear!, angusto, extrorsum ampliato. A ver- 
tice visum ellipticum. Quaque semicellula corpusculis amylaceis duobus instruct*. 

Long. 62, lat. 60 (sp. inch); lat. isth. 12, crass. 32, 1. spin. 6-10 A*. T. XIII, 
f. 11 (also in WALLICH Mscr. No. 127). 

Central India; Bengal. 

16. X. torquatum, n. sp. X. mediocre, circ. quiuta parta longius quam latum, fere circu- 
lare, cosmariiforme; semiceUuliv sub-semicirculares, angulis basalibus rotund ate, mar- 
gines versus gemmulis .yerrucosis ordinibus 2 positis ornata* (unica a fronte visa), et 
margine inter ordines gemmulorum aculeis brevibus crassis 4 armate; sinu angusto, 
profundo, extrorsum parum ampliato. Quaque semicellula in centre tumore granulate 
circular! instruct*, reliqua membrana glabra. A vertice visum latera tumida, apices 
truncate rectee. 

Long. 55, lat, 45, lat. isth. 10, crass. 25, long spin. 5 p. T. XXII, f. 8. 
Northern India. 

17. X. armatum, BRBB. (Ehrb. Berl. Monatsber. 1840, as Zycjoxanthium echinus; K0rz y Sp. 
Alg. p. 178; A', echinus EHRB. Berl. Nat. Gesellsch. 18 June 1839, fide KOrz, 1. c. [sp. 
ined.?]; Het^'ocarpella armata BREB. in Chev. Micr. p. 272, 1839, noraen solum!; 
Cosmarium armatum BREB. in litt. c. ic., fide Mengh. 1839; MENGH. Synops. p. 218, 
1840; Ewifitmm armatum KCxz. Phyc. Germ. j>. 137; A', furcatum RALPS Annals N. 
H. vol. XIV, |>. 466, t. XII, f. 1, non EHRB.; X. armatum, BREB. in RALFS Br. Desm. 
p. 112, t. XVIII, a g). Var. incongruum, n. v. Margine 14 (non 12 ut in a) spi- 
nas, ct circiter scix>biculura centralem 4 consimiles breves, fissas habens; spinis (vel 
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processubus) trifidis vel quadritidis; inerobrana punctata. Magis minus quam f. typica, 
paullo X. armato ft basidentato NOHDST. (N. Z. Alg. p. 42, t. IV, f. 21) consirnile. 

Long. 104, lat. 80, lat, isth. 34, long. proc. 8 f*. Taf. XIII, f. 4. 

Thi0, like NORDSTKDT'S New Zealand form is much smaller than the type, it dif- 
fers from the latter in having 2 apical processes & 4 placed around and equidistant, 
from the scrobiculus. 

Khasia, super Brahmaputra flumen, ex. Utricularia sp., comm. G. VON L. 



The sub-genera of this genus, Holacanthum and Schizacanthum, proposed by 
LITNDELL, Desm. Suec. pp. 74 5, 1871, are admirable, but they do not meet the 
requirements of certain forms which have been considered as 'aculeate Cosmaria'. I 
hold with RALFS that no aculeate form is a true Cosmarium, hence I would add ano- 
other sub-genus, the sub-genera standing thus: 

A. 8chizAC*ntham, LUND., 1. ,c. 

Typ. sp. X. armatum. 

B. Holacanthum, LUND., 1. c. 

Typ. sp. X. cristatum, fasciculatum, acanthophorum. 

C. Mlcracanthuin, n. s. g. pixgog, parvus; axav&a, spina). Cellulee curn vel sine turn ore 
centrali ; spinis vel aculeis parvis, non elongatis, munitae. 

Typ. sp. X. cosrnariforme, nob.; X. (Cos.) armatum JOSH. ex. p. f. 24, 25. 
Burrn. Desm.; X. torquatum, nob. 

I would not include under this sub-genus such a form as Cos. ovale RALFS, as in 
that the projections are only dentate, not aculeate or spinous; yet the distinction 
between a 'tooth* and one of the shorter, spines' is somewhat difficult. The ventral 
projection in this genus is frequently absent, and when it does not appear its absence 
tends to confuse the observer. 

[As most of this little memoir was written long ago, I have been asked, Do the 
suggestions of BOLDT (Desm. GrOnl. p. 31 separ. 1888), conflict with your views ?i 
To this I reply, that Dr BOLDT'S sub-genera are founded solely upon the character, 
and distribution in the cell, of the chlorophyll and that, as I have elected to sketch 
an outline of a classification (partly experimental) based on exterior form alone, our 
views do not conflict in any way. Of course, sec. LUNDELL, I should place that char- 
ming species X. Grmnlandicum, BOLDT 1. c., from its form, under Sckizacanthum, as 
the processes thereon appear to be something more than what its author styles verruca .] 

Gen. 19. Staurastrum, MEYBN, 1828. 

(In Nova Acta vol. XIV, Pt. II, p. 777, 1829; Desmidium, EHE. Inf. ei. p. [ct Pentattcricu] ; MENQH. Synopi. 
p. 224 (excl. Artht'odesmus EHR.); Phy centrum, Kim. Phyc. Germ. p. 137; Ooftiayifft, ( lYt$ro*aejrjefc, Stau- 
rattrum et PcHtatttrias) HASSALL, Br. Fr. Alg. p. 349; PAyccwfmin, AiUroctntkium ct St*pkc*w**tkimm, Kuw 
Sp. Alg. 1849; Phycastrum, (Ambly actinium, P achy actinium et Stenactinium) NAG. Bios. Alg. 1849; Stwraitrum, 
RALFS Br. Desra. (char, emend.) p. 1J9, 1848; Didymidium sub. gen. Staura9trm Bmrnoi, Alg. Frtink. p. 150, 

1S67; Didgmocladon RALFS Br. Deem. p. 144, iodad.). 

1. 8. sraaragdlnam, n. sp. & minus, fere tarn lougum quam latum y late ovale; semi- 
cell u lee late semicirculares, angulis basalibus et dorse rotAindatia; rnembrana dense 
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punctata; sinu profundo, angustissimo-lineari. A vertice visum triangular*, 1 atari bus 
paullo incufvatis, angulis acuto-rotundatis. Zygospora glohoga, aculeifl longia acutis 
ha-Si conicis armata, circ. fi in fascia marginal! posit is. 

Long. 4224, lat. 2022, lat. isth. 5.* 6; Zygospora c. actil. 85, s. ac. 46 f*. 
T. XIII, f. 14 (after WALUCH Mscr. No. 277), X 800. 

Near to Stan. (Phyc.) depressnm NAo. Gatt. i-inz. Alg. t. VIII A, f. 1, but larger 
and punctate. 

2. 8. orblctUwe, (EHR'.) RALFS (Annals N. H. vol. XV, p. 152, t. X. f. 4, 1846; Br. Desm. 
p. 125 t t XXI, f. 5; Devnidium orbicular?, KHK. Ahh. Herl. Akud. p. 292, 1833; 
Infus. p. 141, t. X, f. ,9; Phycattrum orbiculare, KLTZ. Phyc. Germ. p. 137, 1845; 
Sp. Alg. p. 178; (jloniocyfiti* (Triyonocystis) orbicular*, H ASSAM, Br, Kr. Alg. p. 849). 

1. lx>ng. 28, lat. 24, lat. isth. 8 f*. 

2. 26, > 26, > 7 p. T. XVI, f. 40, X 900; after WALLM-H Mwr. No. 270. 

Hab. 1. Northern India; 2. Runeegunge, July 1855 G. C. W.; I have also .seen 
a typical form ex Utncularia Jlexuosa from East Bengal, communicated by G. VON L. 
In the Indian specimens the sinus is very narrow, the mMnicells being clowly 
adpressed. Fix>nd very minutely punctate, G. C, W. 

8. 8. retasttin, n. sp. S. minua, tarn longtim quam latum, magnitudine variabili, tnincnto- 
ovale; semicelluhv dopiv8so-ovata, lateribus sub-acutis, angulis superioribus et bamilibus 
rotundatis; dorso retusa^; glahrw?; sinu profundo, linear! extrorsurn parnrn ampliato. 
A vertice visum triangulare, partibus medianis later um leniter incurvatin, angulis acuto- 
rotundatis. Masmi chlorophyllacea ^xilis, radiata, apud angulos divisa. 

Long, et lat. 2030, lat. isth. 6. 10 p. T. XIII, f. 13, after WAI.IJCH Mscr. 
No. 271. 

, 8. depr^Asnm, NAG. (Fhycastrum depressum NAo. Kinz. Alg. p. 126, t. VIH, A. f. 1, 
1849; S. muff cum /. minoi\ LUND. Desm. Suec. p. 56). 

Forma aperta, n. f. Fere ut in f. typica, sed sinu magno, aperto, interne ro- 
tun da to; major. 

Long. 26, lat. 25,. lat, isth. 10 /. T. XIII, f. 19, after WAMJCH Mwr No. 280 A. 
5. S. pinetuUtum, BRER, (in HALFH Br. Deara. p. 133, t. XXII, f. 1, 1848; Li^te, p. 144). 
Long. 32, lat. 31, lat. isth. 10 f*. T. XVI, f. 4. 

84, 32, > 10 p. 

The Indian forms are shorter and broader than the Knglish specimens of RALPB, 
their angles are also a little more acute. They approach a Spanish form Var. elliptic a, 
Frl. M. LEWIN (Spanische SQssw. Alg. p. 9, t. I, f. 16), but are more minutely punc- 
tate. It is worthy of note that the arrangement of the granule* (or puncta?) in this 
species is by different authors variously given. In some the arrangement i depicted 
as being irregular (e. g. KLKBS Desm. Ost, Pr. t, HI, f. 50, 51; RALPH Br. Desm. t. 
XXII, f. I c); in others (e. g. LEWW, 1. c.) the puncta are more or lew vertical, and 
in both views are oppositely ordinate to the angles; this is indistinctly shewn in HALTS 
(1. c. f. 1 b). DP, TOKI in his Sylloge p. 1189 classes this species under the section 
Seraicelhilae granuNs spartis ornate*, it is not. alway* so! 

Bengal, G. C. W.; East India, from Utricularia fa*cinttata, G. v. L. 
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ft. 8. alttraafts, BRKB. (in RALFA Br. Desra. p. 182, t. XXI, f. 7, 1848; Liste p. 144). 
Var. Miaou, n. v. Multo minor quain K. typicit. 

Long, et lat, 15, lat. isth. 9.5 t*. T. XVI, f. 6. 

7. 8. oehthtta, n. sp. S. parvum, rotundum, paullo longius <|iiam latum; aemieelluliH 
late ovatis, suh~rotiindatis, ordinibus (circ. 1 2 vorticales ct 7 transversa*) gemmulormn 
vel granulorum ornatis; Ainu profundo, aporto, interne rotunda to, A vertico visiitn 
triangular?, later! bus paiillo incuroitift, nngtilig rotundatiK; jrntniilm radiatim viin. 

Ixmg. 2023, lat, 1820, lat. ith. 7 p. T. XVI, f. 22. 

ft. 8. rttttn4aUni f n. sp. S. subracdiocre, quinta |>arte lonpinw quam latum, clepsyclri- 
forme; senncellnln* depre**o-ova)ps, dorno trimeato-rctiiHiv; uumihi*ann glabra; sirtu Into, 
aperto, intorne nitundato. A v^ftin* VIAUIII trian^ulfii'e, tin^ruliR Intc rotiuulatis, Into- 
ribiiA (Mtullo inctirvati*. (Non Stau. (l'hyc<it<tritm) rotund ninw KIT/ Sp. Alfr. p. 182 
Pkntasteria* ninrfjaritacea KHRB.). 

Long. 38, lati 30, lat. igth. 8 p. T. XVI, f. 39. 

9. 8. nlero^eopleaM^ n. sp. S. minututn, tain longtim quam latum, MMiiicellulin depn^ao* 
ellipticis, dense punctatift (granulati^?) in 3 4 angitlog 8ul>-rotundat( piHHlnctiA rcct<* 
vel hori/ontalitcr |K)8itift; Ai'micelluho dorao trunrattr v<*l lonitcr ronvcxiv; nimi npcrlo, 
fere rotundaU). A vertire vinum 3 4-angiilatiiin, latcrihtiM \uldc rouraviH, aiiguliM 
acuto-rotundatig. 

Long. 14, lat, 1416, lat. isth. 4.$ /*. T. XIV, f. 23. 

This form I have found previously in Kn^iand (except the 4 -an pled plant); the 
Indian and Knglish form A are alike. 

111. 8. Dieklel, KALFS (Br. Desm. p. 123, t. XXI, f. .; LUXDKLK D^HIU. Suer. p. (()). 
Var. elrevUre, n. v. Froria fere circulariH; snnicellultv lat< flalndliformofi non ul>- 
reniformes; sinu triangular! cuneato non sub-lineari; nculcis 1m si tion mcdio latciv 
poiitis, rectis, non cunatift ut in f. typica. Memhrana glahra. 

Ix>ng. 2427, lat. 26-28, lat. isth. 8 , long. aeul. 2 /i. T. XVI, f. 5. 

f. major. 

Long. 32, lat. 38, lat, iath. 11, long. arul. 34 f*. T. XVI, f. SW. 

Very frequent in Bengal. 

11. 8. nraeroMtmB, RALFH (Annals X. H. vol. XV, p. 152, t. X, f. 5, ox. p., a mi|Hr. 
sinistr. et infer, dextr.; Br. Desm. (S dejectuw ft et y) p. 121, t. XX, f. t> r; LCXOKLI, 
Desm. Suec. p. 59, No. 13; Statt. incus JACOBS ex. p., Dcnm. Daiiink, t, VIII, f. 2R 
b c, non (BRKH.) MENGH. Synops. p. 228). 

ft De bmrjana, NOBDRT. (St. Hcjectuw DR BARY ( onj. p. 87, t. VI, f. 2532; 
JACOBS, 1. e. supra ex. p. f. 2H); WITT, et NOHDST. Alg. KXRUT. Fasr. 11, No. 557, ib 
S. dejectufii ft Debaryana). 

Cellulte plus minus incudiformes. 

Long. 2528, lat. 8083 (sp. incl.) lat isth. 45, 1. aoul. 5 <! f*. T. XVI, 
f. 20 (b, A vertice, cellula paullo distorta). 

This form differs from those of RALTO (laculei parallel, and Y acuk'i convergent), 
in having the broadest part of the semicell apical and not lateral, and in having the 

K. 9f. Vrt. Akftd. IfMril. BtMl 2T. N-.o 5. 14 
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ft I linos so placed. In NORDSTKDT'K form (l)K BY 1. e.) this is so; the Indian specimens 
having the aculei straight and nearly parallel. Is this the same as /'/rye. convert fi'it* 
I'KKTY, Kl. Lebensf., p. 210, t. XVI, f. 34 a? 

Y reeta (RALPH in Annals 1. c. t. 5 a sii]>er. sinistr.; St. tlcjertum var, & Br. 
Desm. p. 121, t. XX, f. 5 c). F. minor (isthmo elongate). 

L. 1 18, lat, 1H (ae. incl.), lat. isth. 84; 1. spin. 1.62.7 f*. T. XIX, f. 
15 (forma monstrosa, tide (t. (5. W. Marr. No. 267, f. 8.). 

r fhe elongate isthmus of these Indian forms is peculiar: in thin and in the next 
it Js more 1 noticeable than in the European plants, and might stand as F. ladiea of 
both of them. 

12. S. dejectum (BNMI. in MKNQII. Synops. p. 227, 1840; St. dejrctum a RALFS iir. Desm. 
p. 121, t. XX, f. 5 a; St. mucronatum ft RALFS in Annals N. H. p. 152, t. X a infer, 
sinistr.; St. dcjwtum LrNn, Desm. Suee. p. 59, No. 14). 

ft apiculatuni LUND. (I. c. p. 59 GO; Stau. apiculatum BKKB. Listc p. 142, t. 1, 
f. 28). F. India* (isthmo elongato; latitudine minus quam F. Kuropaea). 

Long. e. actil. 22 25, 8. acul. Ifi 19, lat, 13 16, lat. isth. 45, long, acul. 
85; Zygosp. 8. arnl. diain. 22, 1. acul. 8 /u. T. XIX, f. 14 (also in WALLICII Mscr. 
No. 267, f. 1, 2); /yg. T. XX, f. 14 (after G. C. W. Mscr. No. 814). BRKBISSON'S 
S. apiculatum scorns to be only a small form of his St. ilrjwtum; cfr. remark* by 
LUNIWLL, 1. O. 

Y connatum, LUND. (1. r. p. 60, t. Ill, f. 28 St. nnuronatuni ft RALFS in An- 
nals I. c., t. X, f. 5 a super, dextr.). F. isthmo paullufum elongato. 

Long. c. Jicul. 80, Int. 16 19, lat. isth. 5 *5, long. spin, fi H /*. 
Like /y, this is smnllcr thnn the Kuropean form. 
Hal>. ft. Bengal; y. Northern India. 

13. S. aristifcruni.' HALFS (Br. f)csrn. p. 123, t. XXI, f. 2). V. planum, n. v. Angulis 
non prcwluctis \cl mammillatis, upice planiim, a verticc visum robustius et crassius 
quam F. typica; isthmo non clongatuin). 

Long. 82, Int. 88 (spin, inch), lat. isth. 7, long. spin. 68 ^. T. XVI, f. 32. 
This plant seems intermediate between S. aristiferum and S. cuspidatum BREB.; 
it has the plane npex of the latt<-)% with the shorter isthmus of the former. 

14. S. inegiicanthum LUNDKLL (Hesin. Su<e. p. 61, t. IV, f. 1, 1871). Var. expresBum, 
n. v. Minus qunin F. typiea, depressum; frons 8. acul. .latHudine 'magis (fuam IJ-plo 
longit.; apioibus tere planis. 

Long. 2428, lat. c. aeul. 5056, lat, isth. 89, long. acul. 79 ^u. T. 
XVI, f. 29. 

In the front view is not so robust as the Swedish plant, but in the vertical 
aspect it is more so. 

15. 8. Kurzlanum, n. sp. S. mediocre, quint* parte latius quam longuin; semicellulis ovato- 
fusiformibus dorso eonVexis, Jateribus turnidis; angulis 3 qnoque in processum diver- 
genteii paullo rccurvatum attenuatum sub-acutum protentis; sinu aperto, cuneato, in- 
terne rotundato; membrana glabra. A vertice visum trianguiare; lateribus paullo in- 
curvatis, opud angulos paullo inflatis. 
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Long. 4852, lat. 6065 (c. proc.), lat. iath. 1214, long. proc. Ifi 17 ^i. 
T. XVI, f. 43, vert, v., f 34. 

This species I dedicate to an oriental botanist ami collector Du S. Kin/, whose 
col lei* ti oils are described in Juiini. Asiatic Soe. of Bengal, v. 42 f pp. 175 1H4 (by 
DRH. ZELLKU and KABKNHOKST), 1873. In pen em 1 outline it resembles S. htftatnm RAM'S 
(Br. Desto. p. 124, t. XXXIV, f. 12) hut is much larger, with smooth membrane and 
the terminal processes are outwardly, not inwardly turned. 

Mk S. turti rest rum, n. sp. S. submagnum, eire. duplo latius <|iiam longum (sp. ind.); 
Aemiccllulis late cuncati.s, dorso paullo retusis, vent re paullo iriflatis; uiembrana IIFVI; 
sinn apcrto, fere rcctmigtilo, interne rotundato; angulis 3, eornubus curvato-recurvatU, 
modiee convergentibus attenuatis acutis, armatis. A vertice visum triangulare, later! bus 
leniter incurvatis, angulis acuto-rotundatis. 

Long. M 40, lat 75 7 (r. corn.), lat. isth. 10-12, long. corn. 1417 t u. 
T. XVII, f. 12 (after WALLICH Mscr No. 202). 

F. fftmpresH*. Angulis binis; a vertiee ellipticum, sd nnguloH ncutum, 

(Vass. 1418/4 (WAI.LICH I. c. f. 2). 

Ranecgunge, Nov. 1855. Rather rare. 

17. 8. Hcolopaclnom, n. sp. S. mediocre, circ. IJ-plo latins quant longum; Hcmicelluln* 
cuneattv, dorso fere planjr, apud arigtilos su|ierioribus paullo contnu'tie, externe capi- 
tat iv ; angulis aculeis rectis armatis (quoque angulo rostro et <-;ipiti sroloparinis ronni- 
mile, ex <|tio nonien); semicellulis vent re paullo infiatis; membnuia glabni; sinu valde 
aperto, obtusangulo, rotundato. A vertice visum triangulare, latcribus medio convexis, 
apud angulos c*ontnictis, angulis capitato-rotutidatiA. 

Long. 34. lat. 53 (c. acul), lat. isth. 79, long. acul. 10 /i. T. XVII, f. 10 
after G. i\ W. Mscr. No. 273), drawn by WAUJCII with a striat( iiiiiroiiM investment. 
The 8 preceding species appeared to be near to & lepbxleruiuui LUND., DeMii. Sui-e. p. 
58, t. HI, f. 2; and Phyca*1rnm (Stan.) repmidum PERTY, Kl. Lebensf. p. 210, t. XVI* 
f. 2fi; *S. KurziainHn is the nearest to these, but differ* in the cornua beiny produced 
and long; the others differ in being decidedly horned or rostrate. 

18. 8. mileorne^ n. sp. S. minus, circ. quarts parte latius (|u;nn longum (sp. ind.); &- 
micellulic cuneattv vel cunesto-trapezicir, dorso <-onvex;p, ventre plus minus tuinidn-; 
infra angulos (3 4) contracts, angulis capitatis; <]uo(jue c;pitnlo aeul(>o unico (eurvato, 
recto, convergente, vel divergent?) pra*dito. Motnbransi glabrn; simi nut brevi rotun- 
dato aut obtusangulo amplissitno. A vertiee visum 3 4-gonum; in forma (|uadr;ui- 
gulari Interibus medio fere planis, in forma triangularo plus minus convcxis; angulis 
totis capitato-aculeatis. 

Ixwig. 2730, lat. 3540 (c. acul.), lat. isth. 68, long. spin. 6 10 /i. T. 
XV, f. 1<> (also in WALLICH Mscr. No. 264, f. 1, 3). 

A very common form in WALMCH'S Bengal gathering. 

It. 8. eeornf, n. sp. S. minus, circ. tain longum rjuam latum; i-lepsydrifrmnc; ^ mi<-<'l- 
lulis cunetatis, dorso convexis, venire tumidis; in f ra angulos ronstrictis et externe 
ccpitato-rotutidatis fquari collntn et capitem ferentes!); membrana glabra; sinu rotun- 
dato; fiperto, rectangulo. A vertice visum 3 (4?)-gbimin, lateribus medio convexis 
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oxterne ctpttato-rotundatis. Forsan varietas sp. precedent!*, ted in speciminibus nul- 
lum aculeum observatum fu it 

Long. 80, lat. 2781, lat. isth. circ. 7 fi. T. XV 9 f. 17 (also in WALLICH 
Mscr. No. 264, f. 2). 

Like No. 18, very common. NORMTKDT suggests that thia is the preceding sj>e- 
ctes, nn wich the spines had been broken off*. I think not; as if so some would 
have l>ecn seen with only 1, 2 or 8 spines but in nos. 18 and 19 I saw either A 
4 aeului or none! 

20, 8.bacullffruin, n. sp. S. submediocre, circ. tarn longius quam latius; semicellulis 
nmcatis, ad angulos protento-mamraillatis, dorso convexis, lateribus sinuatis; angulis 
)>rocos*ubu* tcnuibu* capitatis divergentibus instructis; isth mo elongate, tcriui; mem- 
hrnna hovi; ainu apertissirao, interne angulato. A vertice visum triangulare, lateribus 
magi* concnvis; ad angulos inflatum, angulis acuto-rotundatis. 

Long. 8035, lat, 85, lat. isth. 6, long. spin. 10 fi. T. XIV, f. 25 (after WAL- 
UCH Mscr, No. 268). 

Hftneogunge, Nov. 23, 1855. G. 0. W. 

21. & Mfldum (EutiB.) BRED, (in HALTS Br. Desm. p. 215; LUNDKLL Desm. Suec. p. 62, 
t, IV, f. 2; ItamtVmm bifidum, Eau. AbhJ. fieri, p. 2 ( J2, 18H2; Infus. p. 141, t. X, f. 11 
(in tabuld D. bidens pro errorel); Phycastrum bijidum, KUT/ Phyc. Germ. p. 138; 
Maur. exsectum, GJLKVE in RABU. Alg. Eur. No. 1925. fide LUNDELL 1. c.). Var. tortum, 
n. v. Angulis tort is; spinis non verticaJiter nee exacte transverse posit is; 3 4-gonum " 
(S. bifidum EHH. f. 11, 1. c.; Meteorp. t. I, f. 14? non auct.). 

Long. 4044, lat, 5458, lat, bth. 12 f*; 4-gonuin lat, 40 t*. T. XV, f. 8 
(c\ oblique view); XVI, f. 37, f. tetragonuui. 

Not uncommon in the Bengal gathering (WALLICH Mscr. No. 240, f. 1, 2). KH- 
nt'egunge, Oct. -Nov. 1855, G. C. W. 

Stun, diptilum NOKDST. (Desm. Bras. p. 227, t. IV, f. 56) is so near to the In- 
di;iu form of this species that it might be called car. diptilum. I have a very curious 
form of this species, from the Himalayas, ex U trie alar ia xtellari, communicated by 
LAOKKUKIM; it differs from the ty)je in having the bifid prolongations of the angles 
incurved and recurved (like horns of oxen) it is of normal size. It might stand s 
/. uucinata. 

32. 8. trifldum NoiiDbT. (Desm. Hras. p. 226, t, IV, f. 51, 1869). Forma, referns, n. f. 
In iconc Nordstedtii loc. cit. aculei 1 su|>erior ct 2 inferiores positi, sed in /. recfrxd 
aculoi 2, K positi sunt. 

Long. 38, lat. 52 (iucl. sp.), lat. isth. 12, long. spin. 8 9 t* (also in WALLICH 
Mscr. No. 243). 

Raneegurige, . rare. Nov. 1855, G. C. \V. 

The same peculiar reversion of the spines occucs in a related' species S. trifur- 
catum. T. XVII, f. 9, q. v. 

n. 8. patens, n. sp. S. mediocre, paullo latius quant kmgum, bi-cunetatum; Mmicelluhe 
cuneate, basi inflate; lat ere sinuatae, angulis 3 brevibtis productis bi-aculcatis; aculcis 



KONUL. SV. VKT. AKADBMIKN8 UAMDLIHCUU. AD 25. K:O S. 109 



rectangulatiiu poaitia; apice bi-inciso truncate; membrana glabm; tMH brevi f aperto, 
rotundato. A vert ice visum triangulare; apicilus acutia, lateribua leaiter cencavis* 

Long. 6065, lat. 70 (c. acuL), lat. isth. 16, 1. acuL 1113 p. (Abo in WAL- 
LAH Mscr. No. 238). T. XIV, f. 21, X 300. 

WALUCH states that tke endochrom* it radial, in vertical view bifid toward* 
the angles. 

24* 8. ensiferw, a. sp. S. mediocre, quinta parte latins quam longum; fcroictHuIis cu- 
neutis, venire inflatis, dorso leniter convexis, angutis 3 brevibus productis bi-aculeatis; 
aculeis rectis vel paullo curvatis, rectangulatiw pottos; mem br ana glabra; sinu brevi, 
rotundato, vix distincto. A vertice viaum triangulare; lateribus fere planis vel paullo 
concavis, apicibus acutia. 

Long. 54, lat 62 (c, acuL), lat. istk 11, long. aeul. 1012 /*. A\*o in WAL- 
LIC-H Mscr. No. 2JO, f. 3). T. XIV, f. 22. 

In vert, view scarcely distinguishable in outline form the preceding, but in front 
view the sides of the sernicells, and the apices differ considerably. 

Raneegunge, Nov. 1855, G. 0. W. Common. 

25* 8. qaadratuin, n. sp. S. minus, latius quain longum, sub-quadrat urn; semicellulis late 
cuneatis, latere inflatis, apice truncato-retusis, externe in angulos 4 productis, angulis 
bitidis, cornutis, cornubus paullo curvatia^ horixontalibus; membrana glabra; sinu acuto- 
triangulari, interne rotundato. A vertice visum quadrangulnre; angulis bitidiB, incisuris 
nn^ulorum interne rotundatis. 

Long. 2025, lat. 2536 (c. corn.), lat. isth. 15, long. corn. 6.J-8/U. T. 
XIV, f. 19, X 300 (after WALLICH Mscr. No, 226). 

Nearest to & bifidum (No. 21 supra), from which it differs in the general out- 
line of the scmicells being more tumid laterally, it is also smaller than that species. 
WALLICH does not notice a triangular form. 

26. 8. striolatom (NAo.) AKCHKK (in P. Inf. p. 740; PkytastrvnH (AiMyactiitiw*) striola- 
turn NAG. Einz. Alg. p. 126, t. VIII A, f, 3, 1849; forma BraailieMto (St. ttriolatum 
XOKIJOT. Desrn. Bras. 225, t. IV, f. 45). 

a. Lat, & long. 2821; lat. isth. 6 p. Long. = la*. T. XIII, f. 15. 

b. Long. 1922, Jat, 1518, lat, isth. 6 p. Longior quam lafum. G. C. W. 
In the Indian forms (also iu WALLICH Mscr. No, 187, 224) the apices are flat, 

as represented by NOUDOTEDT 1. c., and the fronds often cohere and form short fila- 
ment* hence WALLHMI formed the opinion that this was a eonnecting-iink between 
Staurartrum aad Sphcerozonna* ! Neither Du W. nor I have sean th* triangular form. 

27. 8. dilaUtiim EURB. (Infiis. p. 143, t, X, f. 13, 1838; RALKS, Br. DiHo. p. 133, t. XXI, 
f. 8; MENEGH, Synopa. p. 227; Phycastrum dilatatum KUTZ. Phyc* Gerou p. 138; Go- 
niocystis (Staurastrutn) dilatata, HASS. Br. Fr. Alg. p. 353, t 86. f. 5). Var. In die urn, 
ri. v. Isthmo elongate), sinu ampliato, angulis non abrupte truncftftis, apicibus leniter 
com^exis. WALLICH Macr. No. 278. 

Long. 19.123, lat. 16.520, lat. istb. 78 p. T. XHI* t 17. 
Only the 4-angiad form observed by G. C. W.; the one figured by me is 3- 
angled. This is so much like the preceding that I woudar not at NOKDSTEDT (Desin. 
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Bras. p. 225) asking Nonne forma $. dtlatati*? when speaking of th form above, 
yet I think he placed it correctly. I am not sure that it is a form of the species to 
which 1 have referred it. 

Bengal; Northern India. 

(Nos. 26 and 27 should have followed No. 6, being related thereto.) 

28. 8. trlftircatum, n. sp. S. mediocre, circa quarta parte latius quam lougum (sp. inch), 
quadrangular; semicellulis late quadratis, dorso paullo convex is, ventre pnullo infiatis: 
angulis 3, superior! bus bifidis, in aculeos duos dfvergentes protentis, interne rotundatis; 
angulis inferioribus quoque aculeum singulum acutum attenuatum convergent munitis; 
mambrana glabra; sinu acuto, aperto, interne rotundato. A vert ice visum triangulare; 
lateribus in mcdio paullo convexis, angulos versus paullo constrictin, angulis externc 
bitido-aculeatis, interne rotundatis. Massa chlorophyllacea radians, apud angulos bisecta. 

WALLICH, Mscr. No. 243. 

V r ar. ft reyersom. Angulis superioribus simplicibus uni-aculeatia, inferioribus bi- 
iiculeatis biiidis. WALLICH, Mscr. No. 242. T. XVII, f. (ft, after WALLICH). 

a and H long. 3544, Jat. 5460 (incl. sp.), lat, isth. 13, long. sp. 11 f*. 

A 'reversed' form is algo found in No. 22 supra. 

Raneegunge, Nov. 1855 rare. G. C. W. 

89. 8. BorgtseBll, n. sp. St. parvum, sub-circulare, quinta [>arte latins quam Jongum; 
semicellulre reniformes, dorso convexiv, basi rotundatu jmullo ronvcrgentes; ^emircllulis 
quinque-lobulatis; "tnembrana glabra?, sinu apcrto, sub-iequale, interne rotundato. A 
vertice visum stellare; lobirHs triangularibus, apicibus acuto-rotundatis. Massa chloro- 
phyllacea axili, radiata. 

Long. 1617, lat. 18,fr 22, lat. isth, 6 /u. (Also WALLICH Mscr. No. 280 li). 
T. XIII, f. 23 X 300. 

To F. BOKGESEN, a Danish botanist and author, I dedicate this specie*. 

30. 8. fUsam, n. sp. S. minus, quinta parte latins quam Ionium (proc. incl.); sentk-ellulis 
cuneatis, ventre inflatis, in 3 angulos superiores bitulos tissis; apicc modicc convexis; 
angulis in cornua brevia dua productis, apicibus 2 ~3~fidis; ntembrana glabra; ninu 
brevissimo, rotundato. A vertice visum triangulare, lateribus leniter convexi?, angulis 
sub-acute bifidis. 

Long. 1319, hit, 1723, lat. isth. 57, long, proc, circ. 5 /*. T. XI\\ f. '24 
(after WALLICH Mscr. No. 223). 

Elephant Tank, Kaneegunge, Nov. 1865, G. C. W. 

31. 8. qu4rtcomtum, ROY & Bi88ET (Jap. Desm. p. 240, t. 268, f. 4). Forma. <VI- 
lulis plus minus depi^essis; minus gracilc quam f. typica. Zygo|K>ra globosa, aculeis 
longis acutis angustis annata; apud marginem circ. 9 visis. 

Long. 2428, lat. 2731, lat. isth. 910, long. proc. 5 /u. T, XIV, f. 2, 
also WALLICH Mscr. No. 22 1. 

f. 2 c. Zygospore (after WALLICH 1. c.). Ditto, n. acul. 31; long. arul. 9 10/f. 

S. yemeUiparu NORDST. (Desm. Bras. p. 230, t. IV, f. 54) proximum, sed in scia- 
graphia general! seinicellularum differt. F. Wallichiana sistit. 

f. tyjica (R. and B., 1, c.): 
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F. S-fOia. Long* 2 30, lat. 24, lat. isth. 5-6, long. proc. 56 f*. T. XVI, 
f. 19 (b 18 a little oblique). 

Forma divergent); processus breviores, superioribus paullo divcrgentibu$. 

Long. 30, lat. 25, lat. isth. 8, long. proc. 45 . T. XVII, f. 4. 

F. 4-gofta. Long. 2731, lat. 24 27, lat. isth. 78, long. proc. 5 6 f*. Forma 
later i bus conctvis. 

All the forms are common in WALLICH'S Bengal gathering. 

32. 8. coatectum, n. sp. S. mediocre fere long urn quam latum; semicellula* cuneate, 
dorao rotundato-truncata* angulis superioribus bi-aculeatis bifidis; ventre inflate quoque 
latere medio in processum validum prosilientem rectum apice bifurcatum products; 
meinbrana glabra: sinu brevi, sub-acuto. A vertice visum 3 4-gonura; lateribus 
modice concavis, arigulis bifidis, aculeis paullo divergentibus processu paullo contecto. 

Long. 38, lat. 42, lat. isth. 810, long acul. 910, long. pruc. 78 f*. T. 
XV, f. 20. 

This peculiar form is not tincommun in DR WALLICH'S collection, but does not 
appear in his Mscr. 

Var. inevolutam. Fere ut in f. typica sed minor, angufis et proccsaubus minus 
productis, brcvihus. 3- et 4-gonmn. 

3-gonum long. 1922. lat, 2328, lat. isth. 89, long. acul. <* proc. 34 t*. 

4-gonum 24, 24, 8, 3 4 f*. 

T. XXII, f. 11; XVI, f. 2. 

33. 8. trisuleatuin, n. sp. S. submediocre, quinta parte latins quam longtim; semicellultr 
cuneatttf, apice paullo convexa*, e basi leviter inflate ad angulos superiores dilatata^; 
angulis trifidis in processubus rectis apice bifurcatis divisis (proc. 2 super, ot 1 infer.); 
parte interiore angulorum })ifido rotundato; superficie tota laevi; sinu brevissimo, rotun- 
dato-cuneato. A vertice viaum triangulare, lateribns concavis, angults blftdta. 

Long. 3032, lat, 42 (c. proc,); lat, isth. 810, long. proc. 910 p. T. 
XVII, f. 7. 

F. minor. Fere ut in f. typica sed minor. 

Long. 2428, lat, 3032, lat, isth. 79, long. proc. 810 p. T. XVI, f. 17, 
figures a little oblique! 

Both these forms seem to be not uncommon in Bengal. 

34. 8. bisulcatuin, n. sp. S. magnum, cire. li-pltf latius (c. proc.) quam longius; s6mi- 
cellulis ovatis, dorso convexis apice planis; apice gemmulis conicis vel tilberculis ci^c. 
9 ornatis; ventre tumidis, lateribus medio inflfltis in angulos 8 Wcornutis vel bi- 
sulcatia productis; cornua elongate,, sub-crassa, divergent^, apice acuto fotundata, ver- 
ticaliter ix>sita, introrsurn rotundata; membrana tenui, glabra; sinn breve, ralde aperto. 
Indistincte verticaliter & me visum, sed apparet trianguUre cum latetibli^ paullo 
eoncavis. 

Long. 80, lat, 115 c. proc.; long. 68, lat. 58 s. proc.; lat isth. 21, long. prcr. 
3134, cnww, proc. raed. 22.5 f*. T. XVI, f. 41. 

Near to S. hngiapinwn (BAILEY) ARCH, (m Pri*. Inf. p. 743, 1861; D*dy*md*lon? 
, BAIL. Micr. Obn. p, 36, t, I, f. 17; non LUKDELT, nee WrrrwcK); but it 
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differs in the apices being elevated not plane, and in the apical tabereUs, alio in the 
regularly ovate shape of the semicells. The only good figure yet published of S/. lan- 
gi*pinum BAIL, seems to be that of LAOERHRIM (Bidr. Anter. Deam. Fl. p. 249, t. 
XXVII, f. 28) from which, both in appearance and dimensions, this Dernnid differs 
considerably. I would, however, remark that in American plants the somicells are 
often more distinctly cuneate, the isthmus being a little narrower, than in the icon of 
LAGKRIIKIM. \ f ide No. 128 f seq. 

35. 8. paptllosnm, KIRCHNKK (Alg. Schles. p. 170, 1878; BOLPT Sibir. CMoroph. p 1!4, 
t, V, f. 23. Forwa. 

Long. 46, lat, 51, lat. isth. 26 p. WALUCII Mscr. No. 184. 

> 46, > 46, > i 1823 t*. T. XIII, f. 18. 

It is interesting to note yet another Siberian form in India; contrary to the ma- 
jority of forma this is laryer than that of the colder climates. 

86. 8. eristatumt (NAo.) ARCHER (in Prit. Inf. p. 738; Phyca*trHw (Pachyactinium) m- 
fitatttm NAO. Einz. Alg. p. 127, t. VIII c. f. 1, 1849; Stattratmm niliV/um ARCHER 
Dub. Nat. Hist. Rev. t. I, f. 3, 4, 1859). Forma: 

Long. 34, lat. 42, lat. isth. 11.5, long. spin. f> (5 fi. T. XVI, f. 44. 

This plant seems to he near those figured by NAo ELI and AKCHKR, and yet to 
difter from them in its generally granular angles and scattered spines, it is much like 
one figure I have seen of Stan, oliyacantkum BRKB. (sp. ined.), but yet is unlike the 
icons of NORIXSTKDT (Demi. Arctow, t. VIII, f. 39), in which the spines are blunt. I 
fear that the identity of BKKIHSSON'S *|>ecica will not be settled until someone per- 
chance is permitted to inspect the original s|K>cimens of the author. 

Northern India. 

37. 8. denticaUtani (NAo.) ARCIIKR (in Prit. Inf. p. 738, 1861; /%<vwfn<m (I'achj/artinitiiu) 
<l*Htic.ulatum NAG. Einz. Alg. p. 128, t. VIII C, f. 3, 1849). Format 

Lat. 41, long. spin. 3 yu. Alia visa non ohservata. T. XVI, f. 3<i. 

Northern India, J. $. 

This seem* near to NAGELI'R form, but in hardly the same as he represent* 
the sides in vert. v. as denticulate, and in f. v. the angles perfectly ttriolate, 

88, 8. ecblMtam BREB. (in RALFR Br. Desra. p. 215 f t, XXXV, f. 24, 1848; Liste, p. 
141, 1856). 

Long. 44, lat, 46 (sp. incl.), lat. isth. 11, long. spin. 78 p. T. XVI, f. 4H. 
Northern India, J. S.; East India, from Utricularia fasciculata, G. v. L. 

89. 8. gladtooimf TCRNKR (On Desra. p. 938, t. XVI, f. 21, 1885). V. kMurhplMtt. Spi- 
nulis valde ekmgatis, longitudine irregularibus. 

Long. 46, lat, 48, lat. isth. 13, long. spin. 17 f*. T. XVII, f. 2 (WAUJCII 
Mscr. No. 180). 

In this var. the semicells are ovato-cuneate, not so regularly ovate as in the 
type, the spines of which are about 67 fi long, whilst in the variety they are much 
longer and vary much in length. As the long, and lat. (c. sp.) are 52 and /i respec- 
tively, this may be the S. Myittifrruin Bone;. (IVsm. Bras. p. :>0, t. V, f. 46)? 
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40* 8. StreBttlldM*, TURNER, sp. nov. S. mediocre, fere tarn longumtatu latum; semirellu I is 
deprcsso-ovatis, dorso leniter convexis, e basi rotundate intiati*; nn^ulis rotunda!!*; 
mrinbraria dense aculeate, aculei in aeries 9 10 transversaa dispositi; parte juxtu isth- 
intnn hevi; sinu acuto, externe aperto. A vertice visura triangularc, latcrihus leviter 
i'oocavis, angulis late rotundatis. Priraum ad Strensall Common*, prope Kljoracum 
(York), Anglia, inveni 1883. 

Long. 65, lat, 3, lat. isth. 21, long. acul. 36 /i. T. XVII, f. 1x330. 

The spines at the edge of the frond sometimes cross each other, thin give* some 
of them an apparently bifid appearance, which at first deceived me, but after examina- 
tion showed the aculei to be simple. Only one specimen seen. 

Northern India (Si k him?). 

41. 8. Mdatum, WOLLR (Desm. U. S. Amer. p. 142, t. XLV, f. 22, 23). A vi-rlin- \imn 
diametro s. sp. (-ire. 30, long. sp. 4 5 p. 

T. XVII, f. 13. A fronte non observatum. 
This agrees fairly well with WOLLE'S plant. 

42. 8. Hpinosissimum, n. p. S. magnum, fere circulare, quinta usque ad septa parte Ion- 
gius quam latins; semicellulis ovatis, dorso leniter et lateribus late* rotumlatift; \\w\\\- 
l>rana npinosissima; sinu lineari, angusto, extrorsum ainpliato. A vcrtirc vinum tri- 
angulari-rotundaturo, non compressutn. 

Long. 6881, lat. 5670 (sp. inch), lat. isth. 1418, long. spin. 46.5 ^. 

T. X11I, f. 7 (after WALLICH Mscr. No. 147). 

WALMCH'S measure is (circ.) Long. 71, lat. 58 (nin. acul.), long. spin. 4 6.6 jW. 

I have seen forms much like it, but hardly so densely spinous, which 1 hav< 
incorporated with my dimensions, but give WALLICH'S figure. Endochrome in large 
globular masses*, G. C. W. 

Raneegunge, July 1855. Rare. 

4ft. & poljtrta bin, (PKKTY) LUNDRLL (Demo. Suec. p. 63, 1871; Phi/rostrum 
I*KRTY, Kl. I^ebenrf. p. 210, t. XVI, f. 44). Forma minor, lutoribu* 
(a vertice) paullo incurvatis. 

Long. 40, lat. 86, lat. isth. 11, long. ocul. H.& 6.C ju. 

T. XIII, f. 16 (after WALLICH Mscr. No. 27i). 

This is much smaller than the Swedish form (long. 72 78 p LUND I. <*.), 
not far from PBRTY'S dimensions (long. 46 /"). 

Raneegonge, Oct. 1855. Rather rare, G. C. W. 

44. 8. margaritaeeum, (HRB.) MKNOH. (Synope. Desrn. p. 227, 1840; RAUTS Annals N. H. 
vol. XV, p. 157, t. XI, f 7; Pentasteria* margaritaeta EHR. Infus. p. 144, U X, f. 15; 
Phycastrum margaritaceum, Krz. Phyc. Qerui. p. 138; Goaiocystis (Pcntasteriw) mar- 
ffaritaeta HA$S. Br. Fr. Alg. p. 356, t 85, f. 7), van tooruaUuu, n* v, Venice* VIHU 
parte iiiediana glabra non granulata. 

Loog. 22.7 9 lat, 26, lat. isth. 8 /*, G. C. W. 

T. XIII, f. 22 (after WALLICH Mscr. No. 217), f. pentagon*. 

46. 8. stellatam, Rimaca (In RABH. Alg. Europ. No. 1407, 1862; Spec. Alg. Fung. p. 130, 
t. XXIII D, f. 2, 1866), var. patehellttm, n. v. Processubus 6 7. basi oroatis, quoque 

K ST. Vrt Aksd Hdl Bd 25. N:o ;V 15 
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procesau prominentiis brevibus emarginatia binis instructo. A vertice vi*uin stellatum, 
mCvlio corona circular! uculeorum parvorum ornatmn. 

Long. 32, hit. 38, lat. isth. IS, long. proc. 9 p: f hexagoha. 

T. XIII, f. 24 (also WALLICR Mcr. No. 219, f. 1). 

This is much larger than the German and British plant*, and hi outline com- 
bine* some of the features of the preceding species. The endochrome is radiate, the 
number of rays being the same as that of the angles. It is not uncommon in Bengal- 
[It occurs to me to note that the species named S\ utellatiini by Mr. F. B&RGESKN, 
Despi. Bras. p. 953, t. V, f. 53, must be renamed.] 

46. 8. coronlfprum, n. sp. S. submediocre, tarn lorigmn quam latum; semicellulis fusi- 
fonnibu.s e ba.si regulariter et valde inflatis, apice verruculis parvis quadrangularibus 
G ornatis, apicc triuicata; sinii aperto, sub-rectangulo. A vertice visum (J-stellatqjn, 
ungulis in proeessus rectos crassns 6 transverse granulato-striatos pnxluctis; centrale 
parte hexagonum, angulis rotundafis. Apicibus processuuiu truncatis granuliferis vel 
minute niucToriatis. 

Long, et lat. 40, lat. isth. 12, long. proc. 11 p. 

T. XIII, f. 21, also in WAU-ICII Mscr. No. 219, f. la. 

This differs from S. rotida NORDST. (Desm. Bras. p. 227, t. IV, f. 38) and from 
S. coronulatum WOLLB (Desm. U. S. A. p. 135, t. XLIV, f. 11, 12) in general out- 
line, in size, and in being as broad as long. 

47. S* WIHsIl, n. sp. S. submediocre, paullo latius quam lotigum, superiore parte granu- 
lata, apicc sub-truncatum vel truncato-rotundatiim; semi cellule late cuneata% angulis 
basalibus rectis; juxta isthmum acnleis brcvibus 12 (6 a fronte visis) instructs; an- 
gulis 6 in processus rectos crassos protentis; processubus striato-granulatis, apice trun- 
cato-mucronutis, ad basin vernteis binatim positis pnrditis; sinu brevi, cuneato; mem- 
brana in infcriorem partem semicellularum non granulata, l&vi. A basi visum angulis 
interne rotundatis; u vertice centre hexagonum, arigulis bi-ernarginato-rotundatis, in- 
terne verrucis parvis hexagonatim dispositis ornaturn. 

Long. 38, lat. 40, Jat. isth. 12, long. proc. 9 p. T. XIII, f. 25. 

I have seen almost exactly the same form, but rather smaller (23X26 /a) in 
England, and long ago I wrote upon it to my friend A. W. WILLS, to whom I dedi- 
cate this, as AS. maryaritaceum forwu. Nearest to S. odontqtum WOLLE (Desin. U. S. 
A. p. 134, t. XLIII, f. 8) from which it differs in size and apical arrangement, though 
agreeing in possession of basal teeth. 

48. 8. gemmnlatnro, n. sp. S. mediocre, quarta parte latius quam longum; semicellulaB 
late cuneiformes, processubus rectis crassis granulato-striolatis 6 ad apicem cujusque 
semieellulce instructs; apici-bus elevatis, j>aullo i*otundatis vel sub-truncatis, duobus 
circulis gemmulorum ornatis; centrali parte frondis lvi, margine crenulaite sinuato; 
sinu brevissirno, fere rectangulo. A vertice visum sex-radiatum angutis introrsum late 
rotundatis; processubus hpice rotundatis. 

Long. 38, lat, 4641, Int. isth. 1214, long proc 1118 /u T X4H, 26. 
Northern India. 
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The stria* in this plant arc very faintly granulate, more approaching minutely 
rugose. 

49. S. aqvmtt, n. 8p. 8. mediocre, nexta |>arte latius quam long u in; scraiccllula* late cunc- 
at', iiiarginc et apiee HinuHto-crctiiilata*; npicibua (et rudiift super, lat.) truncato-irquatis; 
bast rotundato-intiatae; processubus vel radiis rectis, striate granulatis, apicibua trim* 
cate et minute mucronatis; contrail parte frondi* glabra; siriu aniplissimo, interne sub- 
acuto. A Imsi visum 6-radiatum, centre Iteve; angttlis interne rotundatis. 

Long. 35, lat. 42, lat. isth. 12, long. rad. 1213 u. T. XIII, f. 26*. 
541. 8. plnitatum, n. *|>. S. gubmcdiocre, fere tain longum quarn lat u in; semicellulte ctmaato- 
ovate; apicibus (apud basin proceasuum) 12 pinnatis, pinnis crenato-emargioatis; qua- 
quc semicellnta cum prv>cessubus (i.rectis crasflis Btriato-granulatis apice truncatis mi- 
nute macronatis uiunita; semicellula* apice truncato-rotundatae aculeis parvig sparsis, 
et bani (ad radios) cum aculeis in series duplict'S verticales, instructs; lateribus semi- 
cellularum sinuatis; sinu brevissimo, nub-acuto, aperto. A basi et a vert ice visum 
6-radiatum, intra angulos rotundatum. 

Lon<(. 38, lat. 42, lat, isth. 12, long. proo. 11 ** 

T. XIII, f. 27, also WALLICH Mscr. No. 218. 

Var. nimplei, n. v. Semiccllula* apicc incavatu*, basi non aculeate, glabre; pin- 
nis cmarginatis sod simpUeioribus. 

Long. 3638, lat. 4651, lat. isth. 1214, long. proc. 12 fi. T. XIII, f. 29. 

Both these plants are not uncommon in Dr. WALMCH'S gathering. 

61. 8. torsnn, n. sp. S. minus, quinta parte latius quam Ion gum; *eruicellulce cuneativ, 
ventre inflata*, apice paullo rotundata* corona verruculis parvis 10 12 ornate; anguli 
cum radii* 5 incurvatis ad basalem partcm verrucatis apicem vcratiK minute striato- 
granulatis paullo attenuatis inuniti; ccntrali partc frondis livvi; sinu brevi, cuneato- 
rotundato. A vertice visum 5-gonum, radiin contortis, angulis rotundate inciaia. 

Long7 26, lat. 32, lat. isth. H t long. rad. cum prom, verruc. 11 A*. 
T. XIII, f. 28 (also WALMCII Mscr. No. 256 B?). 
liengal, common. 

62. 8. oriatura (BOLDT) NOB. (S. nwr<i<iritaceun9 ft ornatum Bourr Sibir. Chloroph. p. 11. r >, 
t. V, f. 27). Paullo major quam plantula Sibirica. 

Ix>ng. 28, lat. 32, lat, isth. 7, long. proc. 8 ^u. T. XIII, f. 28 *. 

This is very cloae to BOLIVT* form, which (unlike his f. 26!) I hardly think can 
be classed under S. margaritarmm. 

5S. 8. tacisum, WOLLB (I)esm. U. S. A. p. 132, t. XU, f. 12 14) forma minor. Minor, 
sed iere ut in f. 12 WOLLBI 1. c. delineata. 

Long. 12, lat. 16.^, lat, isth. 5 ^ (fide WALLICH Mscr. No. 215). 

64. 8. fbliatnm, n. sp. 8. parvum, fere taoi Jongum quam latum, semkellulis (cum. rud.) 
fusifortnibus, e basi infiatis, apiee elevaUHtruncatiH, radiis gub-rectis 6 instriiciiH; radii 
breves striolatoe apiee rotundata? (granulaUe?), quoque radio prominentiis binin itunicin 
basi incluso; centrali parte frondis glabra; sinu aperto, brevi, latiori. A basi visum 
5-gonum, rad ire paullo recurvatis, cum appendiculis foliaceis. 

Long. 20 22, Int. 24, lat. iath. 7, long. rad. c. prom. 5 /*, T. XIII, f. 80. 
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Note. The above plants Nos. 46 54 form an interesting series, ai) being ovi- 
dmitly related yet differing in rnaferial joints from one another, and agreeing in other 
details with those speeies of which 8. margaritaceum EHR. and S. rotula NORDHT. are 
the extremes. 

, 8* trmeatum, n. sp. S. minus, fere tarn longum quam latum; semlcelhilts elliptic}*, 
basi et tipiee npqualiter rotundatis, 8-gonis; angulis paullo prodnctis, truncatia, breviter 
dmtatis; semicellulfe apice verrueis (a vertice* triangulatim positis) ornatee, reliqua 
frondi* lievi; margine basis sinuata; sinu brevi, aeuto, extrorsum valde ampliato. A 
veptire 3-gonum, lateribua paullo incavatis, apicibus truncatis. 

Long, et lat. 2930, lat. isth. 10 A* (fide G. C. W.). 

T. XIII, f. 20, after WALLICH Mscr. No. 266. 

In general outline this agrees fairly well with the variety (rar. ft Wollcanuui 
Non.) of 5. asptrum, figured by WOLLB (Desm. U. S. A. p. 127, t. XLH, f. 7, 8) 
which although related to that species, is certainly not the form of BREBISSON (ft j -o- 
exclus.). WALUCH distinctly states frond smooth*, all the forms of S. 
as the name indicates, being rough and granular. This form has the sides 
crenato-simiate only, and seems intermediate in form between BKEBISSON'S species as)>e- 
rnm and tcabruni. 

56. 8. furcatum (EUKB) BKEB. (Liste p. 1H6, 1H5H; Arch, in Prit. Inf. p. 743; Xantlt. 
fniratum EHRB. Abhl. Herl. Akad. p. ;^1H, 1833; Infus. p. 148, t. X, f. 25; Meteorp. 
p. 12, t. I, f. 21; Staur. fipinosuw BHEB. in KALFK Br. Desm. p. 143, t. XXII, f. 8; 
HiycOKtrum furciyeiitm KTX Phyc. (ierm. p. 138, 1845; Asteroxanthiwn furcatum KTZ. 
Sp. Alg. p. 183, 1849). Forma Indica, n. f. 

Long. 23, lat. 18 (s. proc.); long. 30, lat. 28 (c. proe.) lat. isth. 8.5 ,u, fide G. 
0. W. Mscr. No. 222. T. XIV, f. B. 

In this form the processes at the angles are normal in number, but the sub- 
sidiary processes are more sub-marginal than dorsal in position; this is seen in the 
vertical view, in which they appear very short. 

Kaneegunge, Xov. 1855; G. C. W. 

Xote. The Astrroxanthivm bisenarium of KLTZING (Spec. Alg. p. 183, 1JJ49 
(non Xanth. bi#enarium EHRD., On BAILEY; p. 4H Verbr. Araer.) Xanth. No. 3, 
BAILKV Am. Bacill. p. 291, t. I, f. Iti, which is most certainly this species! Referring 
to EHRENBKIU/S critical list of BAILKY'S forms on p. 46 Verbr. 1843, I find that he 
refers this to his Xanth. coronatuin, p. 138, No. 259, t. IV, f. 26, 1. c.; which is cer- 
tainly different from BAILEY'S icon, and is really = St. furciywum BREB., in Menegh. 
Synops. |>. 216; so that the specific name coronntum of EHR. is invalid. This is one 
of several instances in which EHRENBERO has failed to recognize his own species, or 
has described the same plant by different names! 

57. 8. triangnlure, n. sp. S. parvum, quinta parte longius quam latum; semicellulis cu~ 
neatis, apice leniter rotundatis, ventre paullo inflatis; triangulatig, quoque angulo pro- 
cessubus binis suh-verticalibus positis apice bidentatis vel furcatis instructo; membrana 
tota glabra; sinu amplissimo, fere rectangulo. A vertice visum triangulare, processubus 
tribus planis tribus elevatis. 
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Long. 26, 1st, 22, lat. isth. 6, long. proc. 4 t*. T. XIII, f. 33. 
Centra] India. 

This little form is like a very minute Stau. furciyeruiu BKEB. (ut supra), but 
the processes are not attenuate and the frond is quite smooth. 

58. 8. pftMm, n. sp. S. sub mediocre, tarn Ion gum quam latum, subcirculare; semicel- 
lulis ellipticia, dorso leniter rotundatis, ventre paullo infiatis, triangulatis, quoque an- 
gulo processubus 4 rectis divergentibus verticaliter positis (2 supr. 2 infer.) apice tri- 
dentiferis munito; membraria glabra; sinti valde ape r to introrsum rotundato. A basi 
visum triangulare, angulis rottmdatim fissis, lateribus paullo incavatis. 

Long, et lat. 33, lat. isth. 8, long. proc. 78 /u (tide G. C. W.). T. XIII, f. 
32, after WALLICH Mscr. No. 211. 

This seems nearest to the form I have named & furcatwn /. Indica (sub. No. 
56) from which it differs in the processes being duplex and Innate, and deeply triden- 
tate at their apices. 

59. 8. Wttllichii, n. sp. S. submediocre, fere tarn latum quam longum, egregiuro; serai- 
cellulis quadrangulatis vel indistincte hexagonis, basi inflatis, apice rotundatis; anguli 
superiorcs in processus 6 (divcrgentes) producti; processubiis sub-erectis, apice 3 4- 
fidis; anguli basalcs cum processubus parvis sessilibus 3 4 dentatis muniti; superticie 
la'vi; sinu apcrto, sub-cuneato, interne rotundato. A vertice visum 6-gonum, stellatum; 
angulis introrsum rotundatis; processubus minoribus non visibilibus. 

Long. 40, lat. 38, lat. isth. 10; long. proc. super. 12 infer 1.5 2 p (tide G. 0. 
W. Mscr. cum icone No. 210). T. XIII, f. 34. 
Raneegunge, Nov. 1855. Rare. 
To rny valued friend G. C. WALLICH I dedicate this micro-plant. 

60. S. sexangnUre (BULNH.) LUJSD. (I)esm. Suec. p. 71, t. IV, f. #; Didymodadon xejcan- 
gularis BULNH. in Hedw. p. 51, t. IX, A f. 1; Didymodadon stella Mask. N. Z. Desm. 
p. 308, t. XI, f. 9, 10 1880; Stan, furcato-stellatum RKINSCH Contrib. p. 85, t. XVI, 
f. I, 1875). Form*: 

/. rrassum, n. v. Cum processubus in ratione dimensionibus crassioribus quam in 
(LUND. 1. (!.): processus aut sinuati et glabri aut serrati. 

Long. 60 80, lat. 6675 (c. proc.), lat. isth. 12 15, long. proc. 16 19, crass, 
proc. 7 8 u. T. XV, f. 1, a b for. glabrum; c d forma dentato-serratum. 
c). Intermedium, n. v. Multo gracilior quam pncedens; processubus paullo attenuates. 

Long 5560, lat, 6064 (c. proc.), lat, isth. 1011, long. proc. 1516, cr. 
proc. centr. 44.5 ^. T. XV, f. 2, also in WALUCH Mscr. No. 212, 214. 

Bengal, G. C. W.; Khasia, G. v. L. 

*. fttteniifttum, n. v. Radiis et processubus tcnuibus (Stitu. (Didyrnodadon) furcigerum 
MASKELL, N. /.. Dcsm. pp. 246, 254, t. XXIV, f. 13, 188*). 

Long. 4850, lat. 52 57 (c. proa), lar. wth. 8. long, proc. 14 16, crass, proc. 
2 <u. T. XV, f. 3. 

All the above forms, as seen by me, are pentagonal. 

Format Wallichiana;: 

1. 9 triangularis. 2. compresea (2-angulaia). 
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Form parvce a cl. G. C. WALLICH obaervatw, gee. Mscr. No. 216; Proc. ft rod. 
sinuatis et glabris aut serratis. 

Long. 42, lat. 43 (c. proc.); long, et lat. (s. proc.) circ 28, lat. iath. 6 7, long, 
proc. 7 9, crass, proc. 2 3 /*, tide G. (\ W. 1. c. 

The first 3 mentioned above I have found to be exceedingly common hi the 
Bengal materiel. All the apices appear to be simple rotundate, I have not seen one 
approaching the prod uc to-truncate form of apex Mentioned by NOHDKTKDT (Alg. N. Z. 
p. 35, t. IV, f. 1); but it is evident that this is a very polymorphic species. MASKKLL'S 
f. 13 b is hexagonal, a is pentagonal; his f. 10 (of 1880) is heptagonal. Two of WAL- 
LICH'S icons show that tlie lower or basal radii arc often much convergent, and cross 
those of the other semicell, in this case the sides of the aemicells appear laterally in- 
clined. JOSHUA, in Burm. Desm. p. 642, enters this species twice, under BULNHEIM'S 
and REINSCH'S names! 

T. XIV, f. 1; a f. B triarigularis; b f. cornpressa. 

61. 8. horridum, n. sp. 8. minus, valde latius quarn longuin; seinicellulje fusiforrnes, 
opice truncato-emarginatse, basi paullo inflate; triarigulatas intra angulos processubus 
binis apiculatis vel emarginatis ornatu*; anguli in radios breves product!; radiis yaldc 
aculeatis, apicibus 3 4-fidis; seraicellularum basis aeuleatu; juxta isthmuin glabni; 
sinu profundo, acuto. A vertice visum triangulare, lateribus sub-rectis; inedio verru- 
culis triangulatim ^x>sitis ornatum. 

Long. 22, lat. 29, lat. isth. 8 ju (after WALLICH Mscr No. 233). T. XIV, f. 4. 
Nearest to Stau. aculeatum (EUR.) MENGH., from which it differs in the non- 
aculeate apices and in the brevity of the processes. 

62. 8. pisciforme, n. sp. S. mediocre, circ. quinta pars latius quain longuin; teuiicellube 
longe fu si formes (>pisciforines), basali parte paullo infiat&c, dorso leniter convexiv; 
dorsum processubus brevibus furcatis H instruetuiu; semicelluhv basi prominentiis sessi- 
libus brevibus emarginatis 6 ornata*; angulis 3, recte productis, la?vibus, apicibus fur- 
catis; membrana glabra; siou profundo, ampliato, interne rotundato. A vertice visum 
triangulare, lateribus medio paullo comexis, angulis acutis. 

Long. 4650, lat. 5662 (c. rad.). lat. isth. 1014 /u. T. XIV, f. 7, also in 
WALLICH Mscr. No. 236, 237. 

6S. 8. ladtanm, n. sp. S. sub-mediocre, \{ )}-plo latius quain longum; 8emiceUalie late 
cuneatae, dorso paullo rotundatu k , basi inilato-sinuatfp; dorsum processubits brevibus 
erectis furcatis 6 instructum; seraicellulae trigona, angulis processubus non longiff ser- 
ratis apice dupliciter bifidis (vel 2 et 2 acnleis verticaliter et biriatim) munitis; mem- 
brana reliqua glabra; sinu breyi, snl>-^cuto. A vertice visum trianyttlare, kteribus 
leniter incurvatis. Maesa chlorophylhu^ea 3-radiata. 

T. XIV, f. 11, after WALUCH Mscr. No. 232. 

Long. 20, lat. 29 (c. proc.), lat. isth. 6.5 ft. 
24, > 42 > > 9,1 p. 

Raneegunge. 20 Nov. 1886, G. 0. W. 

The doubly bifid apices of the processes, shewn at f. 11 b, are very peculiar. 
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(ML 8. stelUmiu, n. p. & magnum, H-plo latius quam longum; semiceliula* late cuneatae, 
dorso paullo con vex us e basi paullo inflate; angulis 5 longe product is, processubus 
divergentibus attenuate- sinuatis apice dilatato-trifidis munitis; oiembraua glabra; sinu 
vix inciso, amplissimo. A basi visum 5 6-gonum, stellatum; juxta isth mum cum 5 
stigmatibus triplicibus sessilibus ornatum. 

Long. 60, lat. 90 (c. proc.), lat. isth. 7, long. proc. 34, long. acul. 5 7 p. T. 
XV, f. 6. 

Centrnl India. 

A peculiar form, apparently between St. aspinosum WOLLE (Desm. U. S. A. p. 
143, t, U, f. 22, 23), and St. platycerum JOSH. (Burn). Desm. p. 643, t. 24, f. 1. 2). 
it is smaller and not with spinous or granulate arms, but with basal stigmata. 
63. 8. seBArium (EHKB.) RALFS (Br. Desra. p. 216, 1848; 7)*mirftum senarium EIIK. Verbr. 
p. 124, t. IV, f. 22, 1843; Stephanoxanthium xenarium KUTZ. Sp. Alg. p. 184. 1849; 
S. fumztum v. senarium auct. nonnull.). 

JLong. 34, lat. 26 (s. proc.); long. 46, lat. 50 (c. proc.); lat. isth. IK long. proc. 
mag. 10 13, long. proc. min. 3 4 p. T. XV, f. 13. 

This form is not uncommon in Bengal, though riot noticed by WALLICH in Mscr. 
It appears to be much smaller than the Swedish plants observed by LUNDELL, Desm. 
Suec. p. 67, of which it is to be regretted he did not give a figure. 

Note. Wilthout entering into the qucestio vexata whether *S. senarium is or is 
not a var. of S. farratum (EHR.) BKEB., the following note by NORDSTEDT is of in- 
terest: Cfr. RARH. Alg. Eur. No. 2325, >St. furcatum /. trigona; SANDHRM 0. 
NoKDSTEirr* . . . Inter hoc Staurastrum individua parcissime occurrunt quorum serai- 
cellulae uria ad St. spinosuin RALFS alt-era ad St. senariwn EHR. pertinet. 
M. 8. itoaanunt, n. sp. 8. magnum, paullo longius quam latum (proc. inch); semicellulis 
depre8so*globulati, tevibus, doreo pt ventre rotundatis; angulis 3 4, quoque cornubus 
longis crassis rectis loevibus divergentibus 3 apice furcatis vel forcijMgeria armato; sinu 
non profundo, rotundato. A basi et a vertice visum trirquadrangulare, proceseubus 
912 radiaritibuR, lateribus valde convexis. angulis acuto-rotundatis yel rectangulo- 
rotundatis. 

Long. 38 42, lat. 36 40 (s proc.); long. circ. 80, lat circ. 74 (c. proc.); lat. 
isth. 19, long. proc. 1822 f*. T. XV, f. 14. 

f. minor. Long. 40, lat, 28 (s. proc.)-, long. 48, lat. 46 (c. proc,); lat. isth. 13, 
long. proc. 12 u. 

WALLICH gives: 33, 23 , * 50, 53 ; > 13, 

long. proc. 1421 ^, in Mscr. No. 213. T. XV, f. 15. 
qttftdrMgubire. Status 4-angulatus form* pn^cedentis* 

Long. 29, lat. 26, (s. proc.); long, et lat. ^0 (c. proc.); lat. isth. 14 long. proc. 
1012 <u. T. XV, f 24; XVI, f. 1. 

The forms of this species, except the 4-arigied one, are exceedingly common in 
the Bengal district. It seems nearest to S. subanuiyerum ROY and BIHSET (Jap. Desm. 
t, 269, f. 2), but differs in the decidedly convex sides in vertical view, wJhile the Ja- 
panese plant has >sides concave. Mr. ROY in litt. considers this = St. armigeruir 
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BRGB. (Liste p. 136, t. I f. 22), but i believe that BRBB.'S plant St. 
EHR. (Dwnridium fu*t*pkanwn EHR. Verbr. p. 124, t. IV, f. 23, 1843), both of which 
are granulate, with serrate arms and margin, while this is quite smooth, besides dif- 
fering in other details. 
67* ft. HUbarraigemm, ROY et BISSET (Jap. Desm. p. 239, t. 269, f. 2, 1886) forma. 

Long. 22, lat. 21 (s. proc.), long. 28, lat. 32 (c. proc.), lat. istb. 810, long, 
proc*. 4 5 /L*. WALUOH, in Mscr. No. 220, gives long, et lat. (s. pnx*.) 31, lat. isth. 
8.7, long. proc. H 9 f*. T. XIII, f. 31, 

In this peculiar plant the processes are the exact reverse of those in St. /urea- 
tun>, being 2 superior and 1 inferior at each angle, and divergent. From the above 
dimensions it appears that the forms noted by WALLICH were larger than those I have 
seen, and also the Japanese plants of R. and B. Could it not be considered as a 
reversed variety of St. f urea turn f 

68. 8. areuatum, NORDST. (Norg. Desm. p. 36, t. I, f. 18, 1873). 

Long. 2024, lat. 2832 (s. proc.); lat. isth. 79 p, fide G. C. W. Mscr No. 
244. T. XIV, f. 20, after WALLICH 1. c. 

There seems to be but little difference between the Norwegian and Indian forms, 
except that the dorsal processes in the latter are a little longer and in vert., v. are 
more divergent. 

69. S. Hantiekli HEINSCH (Spec. Alg. Fung. p. 129, t. XXII D f. 4, 6, 1, 1866; St. in- 
tricatum DBLP. ex parte (Desm, Sub. Alp. p. 139, t. XI, f. 10, 14, 15, 20; excl. f. 
11? 12, 13, 16, 18, 21; 1877) var. woutttm, n. v, 

Long, 24, lat. 20 (s. proc.); long, et lat. 30 (c proc.); lat. isth. 9, long. proc. 
67 p. 

This variety, though smaller in size, differs but little from RKINSCB& form except 
in the length of the processes. It in nearly equal in dimensions to the Italian plant 
of Delponte. T. XV, f. 23. 

70. H. InfestaM, n. sp. S. parvura, fere tarn Ion gum quani latum; scmicellulis cuneatis, 
dorso convexis, venire paullo inflatis; angulis tribus rotundate fissis, in processus rectos 
binos divergentes productis; dorso apud angulos processubus 3 sub-erectis brevibus 
in unite; processubus omnibus spice furcatis; superficie tota Uevi; RUIU brevi, sub-acuto. 
A vertice visurn triangulare, lateribus paullo convexist processubua ad angulos radiatim 
dispositis. 

Long. 17, lat. 13 (B. proc,); long. 22, lat. 19 (c. proc.); lat. isth. 5, long. proc. 
dors. 2, long. proc. ang. 4 5 A*- T. XV, f. 21. 

71. 8* Royli, n. sp. S. minus, fere taiu latum quam longum; semicellulis cuneatis, dorso 
convexis, venire paullo inflatis; angulis 3 4, late rotundate tissis, in proceesus rectos 
binos divergentes productis; dorso supra angulos procesaubus (icquali lojqgitudine cum 
inferioribus) sub-erectis 3 4 munito; processus omnes furcati; membrana glabra; sinu 
brevissimo, rotundato. A vertice visum 3 4-angulare, lateribus paullo convexis; pro- 
cessubus (t super, et 2 infer.) ad angulos productis radiantibus. 

Long. 22, lat. 18 (s. proc.); long. 32, lat. 30 (c. proc.); lat. isth. 8. long. proc. 
78 /*. T. XV, f. 25. 
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I dedicate this distinct little species to a good micro-observer, Atid my valued 
friend. Dr. JOHN ROY, of Aberdeen. 

78. 8. iMedlttim, n. sp. S. mediocre; fere tain ionguro quam latnm (incK proe.); nemi- 
celluhi' fusiformcs, dorso convexu, e basi regulariter expanse; angulis 8 in process us 
rectos singulos productis, angulo* versus processubus brevioribtis 8 dispositi* (I dorssli 
et 2 ventfHlibus); prncossus orancs apice furcati; men* bran a Irpvi; sinu aperto, brevi, 
rotitttdato. A vertiee visuni trianguliirc, lateribu* convexis, versus apices attentiaUs. 

Long. 36, Int. 28 (s. proc.); long, et lat. 48 (c. proc.); lat. isth. 11; long, prrtc. 
ang. 1011, long. proc. c?t. 67 p. T. XV, f. *7. 

This is probably the same as the form included by DRITOHTK under his species 
St. intricatnm (Dcsm. sub. *>lp. t. -XI, f. 16, 21, cter. excl.), in which certainly H di- 
verse forms are described. 

73 8. Japonicum (li. & B.) nob. (St. Hantzschii var. ft Japomnun HOT and BiftKT, Jup. 
l>esm. p. 240, t. 2ti'.), f. 5). S. mediocre, <juarta vel quint a ]>ane longiua qunni latum 
(proc. incl.); seiiiireMulis a fronte visis pcrfcctc globosis, dorso radiis 5-7 sub-longi* 
rectis fe**e erectis a pice bitidis instrurtis; ventre radiis 8 10 longioribus ix*ctis fere 
horizontalibus apiee bifidis iDiinitis; *cmicel)ulis glabris non sub-Iobatis ut in Sf. intri- 
cato DKI.P., nee euncato-fusiformibus ut in St. Hantz*rhv* KEIN$< n; radiis luvibus non 
inargine serratin vcl dentatis; ninu a|x>rto, ntundato, in visu baaali circulo granulorum 
suturam circum ambiente. A vert ire visum 8 10-radiatiun, angulis interne rotundatis. 

Long. 87- -40, lat. 18 21 (s. proc.); long. 4650, lat, 3840 (c. rad.)i 1^- 
isth. 1012, long. rad. 1018 M. T. XVI, f. 24. 

The number of rays in this form varies considerably; taking the vertical ones 
first and the hori/ontal ones in succession, I have noted forms thus, 5 8 one speci- 
men, figured; 59, figured; 9 R. et B. 1. c.; 610; 510. It appears to he 
nearly related to St. IrptacanthuiH NORDST. (Deam. Bras. p. 280, t., IV, f, 46), but 
differs much therefrom in being smaller and with considerably shorter arms, which 
are not RO widely expanded at the furcate apices* 

74. St. Blftsetli, n. ap. S. minus, fere tarn longutn quarii latum; scmicellulis cuncatis, 
dorso late et ventre paullo rotundatis, triangulatis; quoque angulo processubus brovibus 
rectis hvvibus apice furcatis 7 (S et 3 utroque latere .vcrticalibus, et 1 centrali) ar- 
inato; membrana glabra; sinu aj>erto, rotundato. A vertice visuin triangular^, latcrihus 
paullo incurvatis, processubus radiantibus divergentibus. 

Ix>ng. 26, lat. 18 (s. proc.); long. 30, lat. 32 (c. proc.); Int. isth. 8, long. proc. 
;>~7 ft. 1. XVI, f. 26. 

To my kindly correspondent J. P. BISBKT, of Banchory* (coadjutor of Mr. Rov 
in micro-botany,) I dedicate thi? distinct form. 

75. 3. ruatlcam, n. sp. S. minus, quinta parte latius quam loiigiim; semicellulis irregu- 
lariter cuneatis, dorso convexis, ventre inflatis, Itevibus; angulis 3, in |H>ooessus paullo 
eonvergentes, minute aculeatos, apice 3-4 dentatos, product! s; quoque angulo proces- 
subus brevibus *2 erectis bifidis, cum aculeo brevi crasso unico inter vcrnicas 2, or- 
nato; parte centrali frondis leevi; sinu brevi, acuto. A vertice visuni trianguUre, 
ribus in centrali parte fere rectis apice acutis. 

K. St. Vc AKud. Hamil Btud 2T> No 5. 1 
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Long. 24, 1st. 80 (r. proc,), lat isth. 7, long. proc. 78 /M. T. XVI, f. 27. 

76. 8. Zelleri, n. sp. S. submediocre, fere tarn Ionium qnam latuni, semicelkilin a f rente 
globosis, proce&subus 5 6 lateralibns horiaontalibus Itevihus rectis apice furcatis mu- 
nitis, et a^que numero prooesauuui dorsalium consimiliutn vertiealibus, et supra infer- 
riores dispositis, instructis; motnbrana glabro; sinii brevi, rotund a to. A vertire visuin 
f> 6-goriUin, stellatum; angulis introrsum rotnndatis; procc88iihus su peri ori bun a infe- 
rioribus subtentis. 

Long. 28 SO, lat. 2 83, lat. isth. 79, long. proe. 67 p. T. XVI, f. 28. 
I have given this specific name in remembrance of Dr. G. Zeller, who, in 1873, 
wrote upon Indian Frcsh-wuter Algce. 

77. 8. Renardii KXINSCII (Sp. Aig. fung. p. 127, t XXIII A, f. 1/lHttK; IMymidium 
(Stanra*trnm) tienardii, KKINSPII Alg. Frank, p. 1(>8, t. VII, f. 9, 18B7; Stan, trun- 
catulum KKIKSCH ("ontrib., p. 91, t. IX, f. 3, 187$). 

Long. 25, lat. 22 (c. proo,), lat. isth. 7. long. proc. :i 4 f*. T. XVII, f. 3; a 
in shewn slightly oblique. 

This seems not uncommon in Bengal. Hefering to the last synonym, the change 
of name by its own author without apparent cause is hardly commendable. NOKD- 
STKOT (Alg. N. Z. p. &6, t. IV, f. '2) very properly retains the old name. 

78. S. paendofurcigemm KRINSCII (Alg. Frank, p. U19, t. XI, f. 2, 18t>7; Sp. Al#. fung. 
p. 128, t, XXIII, Cf/1, 18fi; WOLLE, iKwn. U. S. A. p. 147, t. LII, f. 27, 28, 18M; 
OOOKK Br. Desm. p. 147, t. LXI, f. 4, 1887; Stat*. f-urcatun* c pwmlvfurcigwumi KARII., 
Fl. Eur. A IK- HI, p. 218, 18<i8; non LCINDRLL (I)esm. Snec. p. 71. nee ( 1 o<KK J. (. 
Club, p. 208, t. 14, f. 13, 18HO). Forma. 

Lat. 36, proc. apir. longit. 6 ^. T. XVII. f. 5. 

I overlooked this form when making my sketch No. 667, so only drew it in 
vert, view, but think I am correct in thus referring it. The species of KURIL S/. 
eustrphanum has frequently l>een mistaken for this species, though KKINHCU (in mem. 
cit. pp. 169 and 128) says distinctly mernbrana ghtbrtp. The principal processes, :it 
the angles, are shorter than in fnrc.atiDn and unarm/}/. 

79. S* salUnn, JOSHUA Burrn. Dein. p. 641, t. 23, f. 21, 188). 

Long. 43 47, lat. 6580, lat. isth. 1012, long. pfoe. 17-24 /u. T. XIV, f. 
8, (b corpore in capsula incliiRo). 

At b a curious state is depicted (after WALLICH Macr. No. 261, f. 4); Dr. W. 
says, The arms appeared protruding from a distinct membranous elliptical cell the 
upper spines being . . . reflecled upwards, so as to meet each other at the iiiiiei side 
of the top of the cell , . ., these spines are no completely developed*. The form is 
2-angled, and near to S. f/rrr//afr>rinfn ft forcipifftrum LAOKRII. (Amer Destnfl. p. 249, 
t. 27, f. 27), nnd 10 the type-font, S. firallatoriwn NORDST., 4. v. No. 88. 
SO. K galeatum, n. sp. S. mediocre; IV, ! 8 / 4 p' latins quant longum; einicellul cu- 
neat us dorso elevato-rotnndata sptrutlid mngnlis crassis capitatonicutis horixontaltbus 
utroqnc latore ornato (spinnlis nonnulKs alifer runeato-acutis), at gnleam> ferentes; 
ventre paullo inflate; anjrtilis 3, longe produotis, proccssubm convergentibus, margine 
npice in;^(jualiter fnrcatin, qixx|ue angitlo ad margineifi su|K k rioreni basis 
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processu (vel aculeo c recto erasso, vel processu erecto emarginato) instructs; central! 
parte frondin lavi; sinu lirevi, rotundato. A vertice visuin triangulare, lateribus paullo 
eonvexis. 

T, XIV, f. 3, 9, 10 (9 after WALUCH Mscr. No. 259. 261, f. 3), 
These forms are frequently ^compressed* or 2-angled, f. 9 is HO; 9 a is an ex- 
ample of incomplete cell-division; WALLICH (from whom I copied them) thinks b is 
MUI aborted cell* may it not l>e the very commencement of division? Dimensions: 
Long. 46, lat. 76, lat. isth. 10, long. proc. 26 (o. acul.) <w. 
41, * 58, * , 17 ^ 

45, 69, 9, 21 

8, 60, 9, > 19 

Fairly common in Bengal, (i. (\ W M 1855; East India, from Utricularia faxri- 
<-ui.ata, G. VON L., 1881). 

81. 8. orlcntale, n. sp. S. mediocre, <)uinta pa He Intins cjnain Ionium; somirellulis cu- 
neatis, dorso eleve^o-rotundatis utroquc latere apicis spinnlis ^in^ulis crassis transverse 
divergentes inunitis; veritre paullo inflate; angulia 2, proresMubu.s crassis paullo con- 
vergeritibus, margiric inferiore sinuatis, uperiore aculris S 4 validis elongatis erectis 
annatis, apice 1 # spinulis vel prominentiis munitis; motnbrana reliqua glabra; sinu 
brevi, rotundato. A vertice visum 2-goTnim, couipressum, semicollnlifl c. proc. arigusto- 
fusiformi bus. 

I^3ng. 50, lat. 64 (i*. proc.), lat. Isth. 14; long. proc. 16, crass, semic. 18 21 yri. 

T. XIX, f. 5 (after WAI.LICII Mscr. No. 259). 

There seems to be a small form of this, with dimensions: 

Loti. S3, lat. 48, lat. isth. 10, long. proc. 10 w. =- f, minor, 

WALTJCH says 0onstriction marked by a band*, but 1 do not notice this in 

his icons. 

82. 8. leptocladum NORDST. (Desm. Bras. p. 218, t, IV, f. 57) var. cornutom, WILLE (Bidr. 
Sydamer. Alg. flor. p. ID, t. 1, f. 39). T. XIV, f. 12 (after WALLICH Mscr. No. 252, 
253, 255) X 330. 

Long. 45-50, lat. 901)8, lat. isth. 8 y, long. proc. 33, crass, semic. 17 jU. 
These dimensions are from his drawings, but he must have seen 8 smaller form, 
long. 30, lat. 58,5 /M! (f. minor). 

T. XIV, f. IB (from Central India) X 500. 
Long. 46, lat. 96, lat. isth. 9, long. proc. 32 ^. 
Neither WALLICH nor I have seen the typical form. 

6*. 8. ffrftllatorimii, NOKUBT. (Desm. Bras. }>, 228, t. IV. f. 52). 

Long. 40, lat, 96, lat- isth. H, long- proc. 32, crass. 16 <". T. XIV. f. 15. 

Central India. 

Exactly like the Brazilian form* but a little larger 

84, 8. pseudosebaldi WILLK (Nor#. Fersk.-al#. p, 45, t. II, f, 30) kicorue BOI.DT (Sibir. 
Ohloroph. p. 117, t. VI, f. 36). 

Forma cum centrali parte apiois non i 
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. 45, iat. 65, lat, iath. f eras* 15 ,u. T. XIV, f. 14 X 330, after WALLICH 
Macr. 251 It. 

Ba1x>o*ole, 22 Get. 1855, G. C. W. 

Y pulfhullum, ii. v. A pice production, trunrato-creriatuni, apud angulon tricornutum, 
fornuhus brcvibus crassis actitis vel cmarginatis; baai intiatutn, intiationo sununa 
mucronata. 

Long. 4250, Iat 7075, Ut, istb. 15 p. T. XVI, f. 14. 
a t.vpica, WILLK 1. c., long. 50, Iat. 57 ft, ex Utricutaria stellari, from the Hima 

lavas, G. VON L. 

85. R. Bttngftleiise, n. sp. S. suhiua^nuiu, plun 1 V/ t -plo hitius (junin Ionium, coiiiprcHsuiii; 
AiMiiioellulis cuneatiR, clorso leniter convexis, vent re inHntis; in angulis 2 lon^e pro- 
duet is; proccBBubus convergontibus, marline serrato-dentatis apice trifidis; dorso et 
apice seiuicellularuni seriebus 3 verrucaruin trim \ersc ordinatin, a vert ice visibilitms; 
seiuicellulae in basali )>artc utrocjue laterc 4 vel 8 proiuincntiis brcvibus eiuarginatis 
vortk'ulitcr (2, 2) positis ornate; membraiui roli(|ua la'\i; sinu hrevi, cuneato-rotund;ito, 
externc ainpliato. A vertiee visum longc fusiforiuc. 

Long. 53, Iat. 87, hit. isth. 11, long. proc. 25, crass. 18 p. 

Forma minor; long. 81, Iat. 46 /*. T. XIV, f. 13 X 300 (also in WALLK n 
Mscr. No. 251 A.). 

811. 8. Sunderbundenae, n. sp. S. mediocre, circ. 5-ta parte longius cjuam latius; srini- 
cellule cuncatic dorso vorrucis emarginatis preeditui, vent re siruuita 1 ; in processus 3 
angulis productas processubus crassis verrucose striHto-dentatin paullo convergontibus 
upicc 3-aculeatid; central! |>arte frondis hvvi: sinu brcvi, rotundato. -A veHico visum 
triangularc 1 , centro coroni verruca rum ornatiun, |>rocessubus apud bctscs seriobus 2 
verrucaruin vel dentiuin instructis; a basi visum centro panllo ru^atum non dentatuin. 
Stan, paeudosebaldo WILLE, Noi^. Desm. p. 45, t. II, f. 32 proximmn? 

Zygospora globosa, spinis longis rectiw attenuatis ha si eoaicis apic-e bi-furcatis 
(vel 4-ramosis) margine 7 visibilibus ornata. 

Long. 40, Iat. 42 47, Iat. isth, 10, Xygospora dimetro 25, long. spin. Iff 17- 
ft. T. XIV, f. 18 X 400; Zygospore, etc. after WALLICH Mscr. No. 228. 
87. 8. Sonthallanum, n. sp. S. mediocre, circ. l^-plo latins quam lorigum, bicornutum 
Vel 3-angulare; semicelluhe late triangulares, dorso et ventrc convexo-emarginatge; 
central! parte frondis laevi; processubus margine inferiore rugosis, superiore -basi emar- 
ginato-verrucatis apice dcntatis finibus furcatis; sinu brevi, acuto, - Processus leniter 
convergentes. A laterc visum 2 3-gonum; f. 2-gona fusiform! apice verrucis in series 
duas, et f. 3-gona lateribus incavutis apice verrueis triangulatim positis (centro lavi), 
supra processus a^jue verrucosum, ornata. Zygospora ovalis, spinis longis reetis atte- 
nuatis, basi conicia, apice 4-raioosis, apud marginem circ. 9 visis, urmata. 

Long. 4048, Iat 5369, Iat, isth. 10; Diam. xygosp. 35 X 45, long. spin. 22 
a, T. XIV, f. 27 X 400 (also fn WALLICH Mscr. No. 227, 230, 231; zygosp. after 
WALUCH No. 229). 

The 2-angled form in vert. v. is much like S. bicorne HAUPTFL. (Zellraemb. 
Dcsm. p. 37, t. Ill, f. 24), but that is punctate and the verruca? do not extend in 
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aerie* upon the arms; the front v. entirely differs in the basal [>ortion. The 3 angled 
form seems nearest to, but smaller than, *S. Sebaldi ft Braxilienst BORGESEN (Deam. 
Bras. p. 952, t. V, f. 51); it is also near to the next, than which it is much smaller 
and more depressed. 

H8. 8. proboseMeum (BRER.) ARCH, (in RALPS Br. Desm. p. 139, as S. aspernm ft probo- 
scideum, t. XXIII, f. 12 b. c. non a; *S. proboscideum AKOH. in Frit. Inf. p. 742, 1861), 
ft altnm BOLDT (Sibir. Chloroph. p. ?17, t. VI, f. 34, 1885). 

Long. 7.V-80. lat. 6670, lat. isth, 17-19 ft. T. XVI, f. 46; XXI, f. 6. 
I think this is quite distinct from S. axpernm; both that 8|>ecics and this one 
are omitted from BKKBISSON'H 'Liste', 1856! 

Northern India. 

8. 8. paradoxum MRYKN (Einige nicd. Algform. p. 777, t 43, f. 37, 38, 1828! AJicra- 
steria* *taurastrwu KCra. Synops. p. 599, 1833; Phycastrum paiadoxum KCxz. Phyc. 
Germ, p. 138, 1845; Gatuwytti* (StauraAtrum) para<loxum HASS. Br. Fr. Alg. p. 354, 
t, 85, f. 3, 1845). 
Forma 2 3-gona. 

Long. 35 40, lat. 50 55, lat. isth. 4, crass. 7, long. proc. 10 13^ 
ft longiprN NOHDST. (Norg. Desin. p. 35, t. I, f. 17). 

Long 5060, lat, 75, lat. isth. 7, crass. 12, long. proc. 1618 ju. 
Zygo8|K)ra globosa, glabrn, colorc fuaco-bruunea diametit) 12 ^. T. XV r , f. 
4, , abde; ft, c f. (abfc aft-er WALLICH Mscr. No. 234). 

#. This sc a oms a rather larger form than that of HALFS, Hr. Desin. p. 138; ft. com- 
pared with the Norwegian form of NORDSTEDT 1. c. is much more depressed, less 
stout in the body, but of equal expanse. of arm. 
Y fit'iM'PHsiim, n. v. Frocessubus fere parallelis. 

Long. 20, lat, 28, lat. isth. 4 ^. T. XV, f. 5. 

90. S. hexacewim (EHRB.) WITTROCK ((Jotl. ()1. Sotv. Alg. p, 51, 1872; De^miJivm hrxacuro* 
KMI:- Boitr. Erk. Organ, p. 293, 1834; Infus. p. 141, J. X, f. 10, excl. f. f., cfr 
WIT n<.! Hinatella trirornis, BRER. Alg. Fal. p. 57, t. VIII, 1835! Staurastrum tri- 
rorwf, MKXOH. Synops. p. 225, 1840; RALFS Br. Desin. t. XXII, f. 11, XXXIV, f. 
8, 1848). 

Long. 21, lat. 27, lat. isth. 5.5 /u. 

In Meteorp. p. 12, t. I, f. 11, 1839, EHRENREBG named this form Dwmidinm 
hexacerofi, ut supra; in Verbr. Amer. 1843, p. 46, he re-names the form (fig. 2, 3 in 
BAILEY'S list) as D. trident*, and in the same work p. 159 he styles it D. (trident*) 
hexarerofi, a singular caprice! Cfr note sub No. 56. 

M. 8. snbrotnla, n. sp. S. mediocre, sexta parte latius (juam longum; radiis 5 6 prue- 
ditutn; semicellulis ovato-cuneatis, dorso corivexis corona verrucarum parvarum in- 
structis, ventte sinuatis; radiis rectis convergentibus rugatis dentibus rninutis pra?ditis, 
apice 3 4-fidis; centrali parte frondis tevi; sinu brevissimo, sub-acuto. A vertice 
visum 5 6*gonum, stellatum; centra corona circular! verrucarum ornatum; angulis 
interne rotundatis. 

Long. 34, lat. 36, lat, isth. 10 /u. T. XV, f. 7. 
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M. H. ordlaatnm, n. sp. S. mediocre, oirc. lV f -plo latins qua in Innguin; 

triangulares, dorso triiitcatip piwrssubus paiillo elcvatis et latis emarginatis 2 ((i a 
vcrtice visis) ornatn*, vent re bi-Hinuato*, stiturA actileis 12 (15 super. 15 infer, hinatim 
angulis suppositis) divergcittiiHis instructs; radii 3 paullo in flex i niargino infer ion* et 
lateribus dentibns miftutis 3-iorfortini ordinatis pnrditi, apice 3-acu)e*fi; margin*! sn- 
peribre ba*i processtibns 4 conico-acutis, 1> a frontc visis, inargirio reliqua <lentata; 
contrail pnrtr frondis glabra; Rinu parvo, rotundato. A vcrticM* visum triangulate; lato- 
rihus rcntni v*\ roctin vel paiilio incurvaris. 

l*mg. SI, lat, 48, lat. isth. 7 f*. T. XV, f. . 

98. St. laeerstam, n. sp. S. mediocre, pauNo latius quant lotifruni; RrinicelluliH rutu'atis, 
dorso sub-truncatis paullo prodnctis verrucis late emarpinatiH i>, 3 a f'rcmte visibilibus, 
ornatiH; vent re inflntis acnleis parvis spamis instruct is; arigulis 3 procoftmihuM convor- 
gentibus cnrvatis l>ai super, parte I 2 c-onuith sujHTficie dentatis a pier 2 3-fidis 
|n-oductis; Apud bases pnx*essuum 9 in parte dorsal), prominentiis 8 crrctis < k apitntis tri- 
d^ritiferis armatis; sinu brevi, rotundato. A vertices visuin trianguhiiT, latcribus rontro 
fere rectis vel paullo inrurvatis arij^ulos versus paullo irifiatis. 

Ix)Bg. 5056, lat. 52 fi5, lat. isth. 912 fi. T. XV, f. II, (also in WALLICII 
Mser. No. 260). 

f!4. 8. resoplnum, n. up. S. mediocre, circ. 1 ! n -plo latius quani loiigum; semicellulis tri- 
aiigularibtts, dorso truncato-rugatis vel crenatis granulis vel stigmatibus oirc. 12 et 
paullo sub-dorsum prominentiis brevilms emarginatis fi (2 a frontc visis) instruct is; 
ventre tumidis, crenato-sinuatis; angulis in 3 processus cornutos divergent.es striat(i 
dentatos apicc trifidos pnxluctis; ad sutnmm aculeis parvis 12, 2 et 2 geminatis di- 
>ergentibus ornatis; sinu brevi, rotundato. A vertice visuin triangularc, lateribus mo- 
dice concavis angulis rotundatis. 

Long. 3fi, lat. 46, lat. isth.Ml f*. T. XV, f. 12. 

5. S. up. T. XV, f. 22. 

Long. 14, lat. 17 (proc. incl.), lat. isth. 6 p. 

This little plant I am dubious of placing, it seems intermediate between S. cou- 
t<rrtum rar. ft fMeiidotetratwuiH NORDST. (N. Z. Alg ]>. 37, t. IV. f. 9) and St. in<-on- 
*/jiVnt/m of the same author (Norg. Desm. p. 26, t. I, f. 11,' 1873, =-~ N. Minuti**iinuw 
AIKRSW. in RABII. Alg. Eur. No. 1428 saltern ex p., sec. NORDRT.; et = S.' Aubrefrac- 
tum LKM. Desna. Vosges. p. 23, t. I, f. 3, 1883). It is minutely granular, with 3 4 
minute teeth at the truncate apices of the radii which are not .expanded as in N, 
'Ctmtortiun DELP. (Desm. Sub. Alp. p, 152, t. XI, f. 5355). NORDSTEDT'S N. Z. form 
nppears hardly to be S. rmitortum var. 

96. S. Wittroekif, n. sp. S. mediocre, sexta parte latiuo quain longum; sernicelltilis fusi- 
formibus, dorso convexis, ventre paullo inflatis; angulis 34 in radios produetis; 
radiis rectis attenuates margine crenatis superficie striate dentatis divergeritibus apice 
8 4-tidis; m cm bran a sinuosa in central! parte frondis non punctata nee granulata; 
smu, sub-acuto, aperto. A vertice vistim 3 4-gonum, central? parte Iccvi; lateribus 
in centrali parte (in 8-gonum) planis vel leniter concavis, (in 4-gonutn) angulis interne 
planis vel latissime rotundatis. 
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tang. 40, lat. 47, lat. isth. 10 t long. proc. eirc. 14 p. T. XV. f. 26. 

To IVofeftsor V, B. WITT HOCK, of Upeala, I take the liberty of dedicating this 
species, in token of the benctii 1 have derived from the perusal of his researches, and 
as a trifling acknowledgment of hia kind interval concerning this memoir. 
7. 8* uneinatnm, n. p. S. tubmediocre, arc. quinta parto latin* quaiu Ionium; semi- 
ecllulis late cuneatis, dorso truncatis, creiiHtia, processuhus G uncinatis (2 inter qucmqiic 
angulum) ornatis, ventre inflati?, marginibus semic. plus minus crenato siruiatis; an- 
Iftili* 2 3, in cornua rugoea prod act is, paulio divergentibus, apicibus furoatis vcl for- 
cipatis; central) parte frondia la^vi; sinu brevi rotund a to. A vertice visuta } 3- 
goiium; 2-gomuu fusiforme, 3-gonuiu triangulare, lateribus paulio oouvexis. 

Long. 37, lat. 4G, lut. isth: 0, crass. 2-gomun 13 ^u. T. XVI, f. ;, also in 
WALUCH Mscr. No. G7 x. p. 

Near to S. 9corpioi<leuui UELJ 1 - (Desm. sub. alp. p. Ii5, t XII, f 42 45) but 
differs in the dorsal spine being decidedly hooked. (Query-are not DKLP'H long. & lat. 
;rrr/\W in the measurement given? Or his f. 42). 

9& S. Nathortil, n. sp. S. diibmagnum, fere I'/^-plo lat i us (juain longum; somicelluliH 
cuneatia^ doi-Ho truncatis, (a fmntc) (5- -7-crenatis crena k latere unigi % anuliter% proini- 
nentiis niagni^ erertis einarghiato-apiculatift tribus ((jucxjuc ]>rocessu inter aculeos duos 
crassoa et i>ont tergum neuleum breviorem etiam cra^sum) apud angulos ornatis; ventre 
basi iirHatis supra 3-sinuatis, inflatione ba^ili ftummatitn 3 6 mucronibufl parvin pnr-> 
dita; angnlis 3, processubua validis rectis hori/ontalibus serrato-dcntatis apieibuft tri- 
tiilis armatis; sinu aperto^ ctmeato, brovi. A vert ice visurn triangulare, later'bus <'on- 
cavis; centre verruci.s conicis triangulatiiu positi* ornatum. 

Long. 4058, lat, 60 72, lat. isth. 1214. long. proc. dorsal. 56 A*. T. 
XVI, f. 8. 

Nam* in honour of Dr. A. G. NATHOIINT, a distinguished Swedish botanist. Thi* 
plant "appears to me to be quite distinct, yet bearing considerable resemblance to its 
congeners *S. wbaldi ft omnium NOKPST. (Norges besm. j>. 34, t. I, f. 15} and N. 
jMndwImMi, WILLK, 1. c. ut supra, from which it differs in the spines, and in the 
elevated and crenate dorsal region. 

99. K aplcuHferum, n. s)>. 8. Aubmagnum, quinta parte latius quam longum; semicelluUv 
cuneatte, dorso truricaUv verrucoso-pinnatie emarginatrc; angulos versus proniinentiis mag- 
nis 3 erect is truncatis apice spinulaiu unicam ferentibus ornate; ventre tunridn, tQinori- 
bus vani^ extends quaruroque lornuV valde differt (t. e. rotundata, angulata, plus tninun 
apiculata brevit-er dicta, *ventix polymorphic); angulis 3, radiis crassis rectis hori- 
xontalibus serrate striat4>-dentatis apice 3 4 aculeatis productis; sinu brevi, sperto. 
A vert ice visum triangulare, lateribus incavatis; doreali parte medio la*vi, margincm 
versus pinnin triangulatim dis|x>Hiti. 

Long. 5563, lat. 7075, lat. isth. 1215, long. proc. dors. 57 t*. T. 
XVI, f. 7. 

F. mijMir. tang. 3340, hit. 44 -49, Int. iath. 10 12, long. proc. dore. 3 I 
ju, see WALUCH Mscr. No. 258 f. 2, 4; 235. 
*; <. ^'. \V. 
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100. S. Manfeldtll, DELP. (Desm. Sub-Alp, p. 160, t. XIII, f. 6 1, 1K77) /? blaplnatum. 
A pud angulos spinis vel pinnis truncato-e marginal! 8 binin munituiu. 

Long. 4850, lat. 5864, lat. isth, 1314 f*. r \\ XVI, f. 11 12. 

Ad. fig. Delpontii 13 (semic. infer.) accedens. 
Y pinnatuiu. Dorso inflatum, serie prominent)!* ptnnato-cmarginatia c*irc. 7 omatutn. 

Long. 50, lat. 60, lat. isth. 10 f*. T. XVI, f. 10. 

Fig. 11 f. Delpontii proxinium. 

The latter is so different from the other forma figured by the Italian author 
that it might reasonably claim to rank as a species. 

101. S. Burmense, NOB. (S. bifnrcum JOSHCA Burm. Desm. p. 642, ex. p., t. XXIII, f. 27). 

Long. 4050, lat. 5160, lat. isth. 8 9 p. 

In Mr. JOSHUA'S figures 3 distinct species seem to be included; 25, 26 are one 
form (the type?); 28 is anomalous, the sernicells being of diverao shapes, quite dif- 
ferent from each other! However, this latter may possibly be a recurrence of the 
fact observed by NORDSTEDT, in S. wnarmin. T. XVI, f. 13. 

102. S. bell urn, n. sp. S. subincdiocre, paulln latins <|iiam longuin; semicellulis irregula- 
riter cuneatis; dorso pro<lucti.s truncntis minute crcnat'm; apud angulos prominent!!? 
tridentatis vel pinnato-cmnrginati.s binatim dispositis (<|iia<|ue prominentia inter acu- 
leos conicos duos posita) ornatis; vcntre 'nicavatis, basali parte inflatis; angulis in 
processus curvatos convergentes striato-dentatos apice 3- 4 spinulifcros prod net in; 
ccntrali partc frondis IITVT; sinii brovi rotundato. A vcrtice vismn 3-nngiilatum, late* 
ribus concavis; rnedio cronis triangulatim positis ornatum. 

Long. 3639, lat. 4045. lat. isth. 79, pror. long. circ. 12 p. T. XVI, 
f . 9 * 

10S. 8. eurvatuni) n. sp. S. submediocre, fere tain longuni quam latum; semicelluhv irre- 
gulariter cuncata*, dorso rotundato-pinnatu 1 , pinnis G 7 brevibus apice acuto-incisis; 
ventre incavatu* parte superiore acuto-inflata* basi rotun<lato-inflat:v sub angulis 3 
mtKTonatov, angulis in processus productis, quoijue processu convergent curvato atte- 
nuato minute striato-dentato apice trifido; membrana reliqua la i vi; sinu bnnUsimo, 
rotundato. A vertice visum triangulare; lateribus concavis; centmli parte glabruio. 
Long. 46 :>5, lat. 4854, lat. isth. 8 p. T. XVI, f. . 

104. S. recurvatum, n. sp. S. minus, fere tain longum quam latum; semicellulis fusifor- 
mibus, dorso verrucatis. ventre paullo tumidis, angulis 3 in radiis brevibus diver- 
^entibus paullo recur vatis minute striato-dentatis apice truncatis 3 4 dentatig pro- 
ductis; centmli parte frond b hevi; sinu brevissimo, rotund*ito. A vertice visum tri- 
angiilare, lateribus iricurvfotis, in partc in dorsalem verrucis triangulatim positi*. 
Long. iO 20, lat. 2628, lat. isth. 6, long. ml. 68 /u. T. XVI, f. 16. 
Bengali G. C. W.; East India, from rtricularia fasciculata, G. v. L. 

106. 8. ambiguufu, n. sp. S. parvum, quart a parte longius quam latum; seiuicellulis late 
cuneatis, dorso elevato-truncatis minute crenatis granulutis (granulis in linean sub- 
marginales ordinatis); ventre tumid is; angulis 3 4, cum radiis rcctU attenuates fere 
parallelis brevibus minute dentati- apice 3 4-fidis armatis; membranu reliqua glabra; 
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in brcvi rotundato. A vertice visum 3 4-gonum; centrali parte elevata, 8 4- 
gona, angulis rotundata. 

Long. 1820, lat. 2225, lat. isth. 67, long, rad, 7 p. T. XVl, f. 18. 

106. 8. featlTum, n. sp. S. minus, circ. iVf-plo latiufrquam longum; seuiicellulis cuneatis; 
dorso truncatis crcnatia utroque latere prorninentiia pinnato-emarginatis parvis 3 mar- 
gin all bus ornatia; vcntre baai rotunde inflatis circulo mucronibua minutia munitia, 
aupra sub-acute con strict is; ainu bieviaaimo, rotundato; angulis 3 in radio* paralleled 
rectos paullo attenuatoa minute dentatoa apice 3 4-fidos produciia. A bam viaum 
triangularc, lateribus concavia, marginibua quasi ut in S. vettito HALFS ornatia. & 
proboscideo (Bam) ARCH. /. Javanica NORDST. (Alg. Nonn. p. 11, t- I, f. 19) pro- 
pius nonne forma alia? 

Long. 20, lat. 32, lat. iath. 6, long. proc. 8.* p. T. XVI, f. 31. 
I think that the Javanese form of NORDST. 1. c. and this one mi^ht postibly be 
united aa S. Javanicumf 

107. 8. traehydermum, n. ap. S. parvum, fere tani longum quam latum; aeinicellulia late 
cuneatis, dorao sinuato-undatis, ventre plus minus ainuatia paullo inflatia; angulis in 
pro^eaaura breve attenuatum scabrum dentatum apice truncatum 3 4 mucronatum 
productia; in parte juxta lathraum frons Isevis eat; sinu brevissimo, aperto. A vertice 
viaum triangulare, lateribus medio leviter concavis, margine acabris. 

Long. 2630, lat. 2834, lat iath. 79 t*. T. XVI, f. 23. 

F. minor; dorao valde sinuatum. 

Long, ct lat. 23, lat, iath. 6 f*. T. XVI, f. 47. 

108. S. opiinum, n. sp. S. submediocre, fere tarn longum quam latum; semicelluloe cu- 
neatce, dorso emarginato-pinnatae truncatae, ventre sinuate glabree; angulia 3 in radios 
extensia; radiis crassis rectis brevibus atU-nuatis fere parallelis margine ainuatia valde 
striate dentatis apice truncatis 3-4 mucronatis; ainu brevissimo, cuneato. A vertice 
viaum triangulare, lateribus vel planis vel paullo incavatis, rnedio pinnia triangulatitn 
diapoaitia ornatum. 

Long. 33, lat. 35, lat. isth. 9 /*. T. XVI, f. 35. 

109. 8. mntablle, n. ap. 8. parvum, quinta parte latius quam longum; aemicellulia late 
cuneatia, dorso truncatis aculeatia, ventre inflatis sinuatia; centrali parte frondia la?vi; 
angulia 5 7 in radios paralleled vel paullo convergentea productis; ainu brevi, rotun- 
dto. Radii recti, striate dentati attenuati apice truncati 3 4 umcronati. A vertice 
Viaum stellatum, 5 7-gonmn, angulis interne rotundatia, medio aculeis parvis (2 
quumque angulum appositis) circulatim ordinatis instructum. 

Long. 28, lat. 34, lat. istb, 8.s, long. proc. 89 p. T. XVI, f. 42 (a is slightly 
oblique). 

110. 8. conlcum, n. sp. S. sub-mediocre, octa parte longius quam latum, semicellulis 
reverso-triangularibus, dorso sub-acute conicis, dorsum versus leniter incurvatia; venire 
expanais basi valde latis; aemicellulee indistinct e 3-lobulate; angulis 2 8 donvergen- 
tibus conicis aculeis parvia singulis intftructis, finibus basaliter positis; membrana 
glabra; sinu prof undo, aeuto, extrorsum parum constricto. A vertice visura 2 3- 
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gonum; fonna 2 -go mi ellipticu apicibus acutig; f. 3-gona triangulari laterihiift mcdio 
leniter coneavis apiceni versus paullo iiiHutis, apiee acute rotundati*. 

Long. 28- 30, lat. 24Sti, Int. iath. 6 p. '\\ XVI, f. 38 (also in WALLICII Mscr. 

No. 183). 

111. 8. ignottim, n. sp. A basi visum ovate lateribus medio paullo compress!*, apicihus 
gcmicircularibus. Semicellulft (ut milii visa est) procesdubus parvig hrcvibus (3 3.5 /M 
longis) tuhuliformihn$ apiee furcatis has! iiirnis.snti.s in series transver.sales onlinatis 
ornata; apud ftuturmn protiiincntii^ rninutis emar^inatis sparsis inunita. 

I.at. 30, <rass. 19, lat. intli. K.s t<. T. XVI, f. 30. 

It is very unusual to descrilx* a form from a basal gr vertical view only, hut 
as this form U so peculiar 1 have made it an exception. In this I follow the ex- 
ample of the great LUKF:NHKK<;; efr. his t. IV, f. 2123 in Verhr. Amer. 1843. 

112. S. brevisplnnm UHKB. (in MKN^II. Synops. nuinen solum! p. 229, 1840; in RALPH Br. 
Desm. p. 124, t. XXXI V, f. 7, 1848). Forma, semicellulis altioribus quum in forma 
typica; BOLDT (Sihir. doroph. p. 113, t. V, f. 30, 1885) = f. Boldtil, NOB., n. f. 

Long. 3840, lat. 34-37, Int. isth. 1822 f*. T. XVI, f. 4;'). 

Thin agrees very closely, though a little broader, with the Siberian form of BOLDT. 

113. S. angular**, n. sp. S. submeiliocre; eirc. tain longuin quam latuiu; semicelliilis late 
hexagonis, dorao fer< planis, lateribus uni- et fere reet-angulatia; angulis externis 4 
acuto-mucronatis, <pio<|iie augulo mueronibus 4 munito; raembrana glabra; sinu aperto, 
fere reetangulo. A vertiee visum oetagonuin, ut 4-gonuiti cum angulis cassis; lateri- 
bus et angulis paullo ineavatis, angulis 8 mucronatia. S. quadrangulari KRKB. 
proximum. 

Long. 30, lat. 28, lat. isth. 13 ^. T. XIV, f. 17. 

This is rather larger than S. ijnmlranyulaM BKKB. (in RALFS Br. Desin. t. XXII, 
f. 7; t. XXXIV, f. 11), and (lifters therefrom in the sides being angled and not 
vertical. 

ll S. nodlferum, n. sp. S. submediocre, cire. lV t -plo latius quam longuin; senricellulis 
irregulariter pentagonis, dorso convexis, venire angulato-inflatis (sub angulis aculeos 
parvos 3 gerentibus); angulis tribus paullo 'coiistrictis et externc paullo divergentibus 
nodulatis vel rotunde eapitatis, quoque capitulo cum 3 4 iiculeis acutis curvatis bre- 
vibus orriato; membrana glabra; sinu apertissimo, cuneato-rotundato. A vertiee vi- 
suin triangulare, lateribus convexis, apicibus capitatis, sub-apicibus pawllo constrictis. 

Long. 33, lat. 30-37, lat. isth. 7 <" T. XIV, f. 26 (also in WALLICIF Mscr. 
No. 241). 

Raneegunge, 23 Nov. 18/W5; (i. 0. W. 

Cfr. also No. 11(5. 

115. S. iingiiifermn, n. sp. S. mediocre, fere duplo longius quam latuin; semicellulis 
cuneato-quadratieis; dorso fissis trilobatis, lobis triangulatis apicibus aculeis parvis 
erectis instructis; lateribus vel rotundato-expansis vel fere planis; membrana IJPV'I; 
sinu plus minus aperto rotuudato. A vertiee visum triangulare, angulis late rotun- 
datis, lateribus paullo incurvatis. 
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Long. 4252, lat. 2428, lat, isth. 14, long. acul. 22.5 ^. T, XV, f. 18 
(also in WALLICH Mscr. No. 265, f. 1). 

Forma major. Majus, elongatum, paullulum constrictuoa sinu nullo; aculeis paullo 
convergentibus. 

Long. c. acul. 7276, lat.^33 35, lat. isth. 2022, long. acul. 56 *. T. 

XV, f. 19. 

Ofr No. 117. 

116. S. eximium, n. sp. S. mediocre, quinta parte latius quam longuin; seraicellulis sub- 
fusiformibus, dorso leniter convexis, ventre e basi regulariter inflatis; angulis 3 paullo 
contractis externc rotundate capitatis; capitulis 4 5 rnucronatis, mucronibus oppositis; 
scroicellulae sub angulis prominentiis plus minus brevibus trifidis instruct; et apud 
suturam prominentiis minoribus etiam trifidis ornate; roeiubrana reliqua glabra; sinu 
valde aperto rotundato. A vertice visum triaugulare, central] parte con vex urn; an- 
gulis capitatis et apices versus constrictura. 

Long. 42, lat. 52, lat, isth, 11.5, long, raucr. 1.5 /*, T. XVII, f. 6 (after WAL- 
LICH Mscr. No. 239). 

This species is decidedly unique, but nearest to S. nodiferum, No. 114. 

117. 8. inernie, n. sp. S. submediocre; circ. lY-plo longius quam latuqn; semicellulis 
incurvo-cuneatis, dorso incavatis, latere inflato-curvatis ; semicellulae trilobatae, lobis 
erectis attenuatis triangularibus latere curvatis apice acuto-rotundatis inermibus; medio 
frondis modice constrictum; sinu nullo vel indistincto. A vertice visum triangulare, 
lateribus incurvatis, angulis sub-acute rotundatis. S unguifwo No. 115 propius. 

Long. 42, lat. 26, lat, isth. 17 t*. T. XVII, f. 8 (also in WALLICH Mscr. No. 
265, f. 3). 

This is much like the plant No. 115 without spines, but beyond this difference 
the apices of the lobes are rounder and not so acute. Probably nearest to S. corni- 
culaturn LUNDKLL (Desm. Suec. p. 57, t. Ill, f. 23) from which it differs mostly in 
being sub-lobate. 

118. 8. Lundellii, n. sp. S. mediocre, paullo latius quum longuin; semicellulis trapezicis, 
dorso rotundatis, ventre irregulariter tumidis externe exparisis; sinu brevi acuto; cen- 
tral! parte frondis Irevi. Angulis 3 4, radiis brevis rectis paullo attenuatis fere ho- 
rizontalibus superticie striato-rugosis apice truncato-rotundatis productis. A vertice 
visum 3 4-gonum; central! pai*te rotunde 3 4-goria glahra. 

Long. 36 45, lat, 4246 c. rad.; lat. isth. 12, long. rad. circ. 7 p. T. 

XVI, f. 15. 

To the author of the l)e Desmidiaceis . . . Suec.* I dedicate this little member 
of a family upon which he has so well written. (To the chance perusal of Dr. LUN- 
DELL'S memoir, in which the excellence of the descriptions is but equalled by the 
elegance of the Latin, I owe my commencement of Desmid-study. W. B. T.). 

119. 8. Maskfllii, n, sp. S. mediocre, quarta parte longius quam latum, modice eoristric- 
turn; semicellulis cuneato-trapezicis, dorso leriiter convexis, ventre expando-tumidis; 
sinu nullo; membrana dense et minute granulata. Semicellulae trilobatae, angulis in 
lobis rtttenuatis vel brachiis crassis syb-erectia divergentibus apice paullo incurvis pro- 
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ductis, A vertiee visum triangulare, lateribu* convexi* vel concavig ftlternantibu*, 
nrigulis controverts. 

Long. 4144, lat. 3135, lat. isth. 1214 p. T. XVI, f. 21. 

To this species I give the name of ray friendly correspondent Mr. W. M. MAKKKLL. 
of Christchurch, N. Z. 

120. 8. iotanum, WOLLE (Desm. U. S. A., p. 137, t. LI, f. 57, 1884) f. pentagon*, n. f. 

Long. 18, lat. (c. proc.) 20, lat. isth. 5, long. proc. 56 (A. T. XXII, f. 12. 
Northern India. 

121. 8. ceratodee, n. gp. S. minus, tain loriguiu quain latuiii, quadraticum; aemicellula* 
sub-quadrataei, late^ibus et apice mod ice conrexee; angulis inferioribus unicornutis, an- 
gulis superioribus bifidis, et introrsum spina curvata sub-erecta raunitis; pinis vel 
cornubus processu conica apud basin instruct is; cor nu bus apicalibus recte basalibun 
convergentibus. dispositis; membrana glabra?; sinu cuneato* interne rotundato. A 
vertice visuui 4-angulare; angulis bifidis patentibus, cornua divergentibut, spinA uriica 
transcendente. Masaa chlorophyllacea radiata, angulos versus bifida. 

Long, et lat, (torn, incl.) 1619, lat. isth. 57 ft. T. XfV, f. 28, ab (after 
WALUCH Mscr. No. 225). 

188. 8. 8ebaldi REINSCH (In Act. Senck. vol. VI, p. 133, t. XXIV, D 1, 1866) var. ft Or- 
natum NOKDST. (Norg. Desm. p. 34, f. 15, 1873). 

Long. 72, lat, 81 a. 

A small minor form, but perfect in outline. 

East Bengal, from Utricularia ftexuosa, comra. G. VON L. 
128. 8. longisplnum (BAIL.) AHCHER (in Prit. Inf. p. 743, 1861; cfr synon. sub No. 34). 

Long. cell. 92, lat. 67, long. spin. 44 ft. 

A peculiarity of the Indian form was that the spines were perfectly straight, 
though normally divergent; one specimen only seen. 
Himalayas, from Utricularia stellari*, comm. G. VON L. 

T/ XXIII, f. 12. 

Cfr remarks sub No. 34. 



The genus Staurastrura, being very polymorphic, requirai a considerable number of 
sub-genera to deal with its forms. 

A. Schlzastrum (^/^T^ scindo; aarpo*, stella) Form Furcata?. 

Typ. sp. St. long is pin urn, bidentatum, bifidum, forficula- 

tuin, Brasilicnse. 

B. Trochastrum (rpo^o^, rota; &c.) HotifonneH. 

Typ. sp. St. rotula, margaritaceum, coronulatum. 

(\ Hoplagtruro (&nla, arm a; &c.) Armato. 

Typ. sp. St. arctiscon, leptacanthum, sexangulare. 
I). Cyptastruai (xvm6w) arcuo; &c.) Arc*ala> 

Typ. sp. St. arachne, cerastes* 
E. Cepkalastrum (x*<patts, capitulum; &u.) Capitulifewe* 

Typ. sp. St. bacillare, globulatum* 
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F. Heetantrum (fxraote, extensio; Ac.) Forma Sub-producta\ 

Typ. Hp. St. leptodermuiti, corniculatum. 
<J. Cyliiidrlantrani (xvltvdfos, cylindrus; &c.) Cylindrifonnes. 

Typ. tp. St. aimenum, Meriani, pileolatum. 
H. tilypUfttrum (ylvnros, sculpt ilia; &c.) Sculptiles. 

Typ. p. St. crenatum, Maumenoe. 
I. Brachlastruoi (^a^io>x, brachium; &c.) * Brachiat. 

Typ. sp. St. leptodaduin, grallatorium. 
'I. KutidUHtram (fwiow, corrugo; &c.) Rugose. 

Typ. sp. St. sporigioaum, rhabdophorum. 
K. BaphMIafltran (py^ acus; Ac.) Aciculifera?. 

Typ. np. St. echinatum, teliferura, geininatum. 
L. AeantliaHtram (axavfa, spina; &c.) Unispinuliferw. 

Typ, sp. St. arifttiferuin, dejectum, megacanthum. 

M. Npharichagtnim (aya/p/^oj, globosus; &c.) I ? !l " 

|mmt 

Typ. sp. St. orbiculare, rugulosum, lanceolatum, pachy- 
rhynchum. 

N. Odontastrunt (rnWreyros, dentatus; &c.) > Deiitatu*. 

Typ. sp. St. acul eat tun, inegalonotum, controversum. 



Gen. 20. Arthrodesmus, EHRB. 

(lufus. p. 140, 183, mut. rhur.; RALFB, char, eracnd. Br. Desm. p. 117, 1848; AKCIIBR in Prit. Infus. 

p. 736, 1861). 

1. A. HubulatuH, KOTX. (Spec. Alg. p. 176, 1849; Euastrum No. 12, BAILEY Ataer. Bacill. 
p. 296, t. I, f. 12, 1841; Arthrodesmus quadricaudatus ex part. EHRB. Verbr. Araer. 
p. 46, 1843). Forrnae: 

1). forma media -= fig. cit. BAIL, (cfr NORDST. Desm. Bras. p. 232). 

Long. 32, lat. s. ac. 37, c. acul. 63; lat. isth. 8, long. acul. 13 14 fit; semicel- 
lulis basi magis inflatis. T. XI, f. 37 (A, incus v. Americanus TURNER Micr. J. p. 
937, t. XVI, f. 17). 

Long. 26, lat. s. ac. 30, c, ac. 62; lat. isth. 8, long. acul. 16 f*. T. XI, f. 36. 
32, 30, 63; 7, 16.5 /u. T. XII, f. 4. 
c. forma minor. KLTZ. 1. c. (Arth. convergens d subulatus RABH. Fl. Eur. Alg. Ill, p. 
227; NORDST. 1. c.). 

Long. 18, 1. s. ac. 20, c. ac. 39; lat. isth. 5, crass, 7.5, 1. acul. 9.5 p. T. 
XI, f. 39. 

Hab. b. Bengal, common; c. Northern India. 

2. A. incurTua, n. sp.? A. minor, fere circularis; sino acuto, sub-cmieato; luetnbrana laivi; 
semicellulis ovatis, e sinu rotundatis, angulis basalibus acuto-rotundatis spiriula singula 
parvu convergente posita instructis. A vertice visas ellipticus* 

Long. 27, lat. s. acul. 26, c. ac. 30; lat, isth. 12, crass. 14, long. ac. 2 /u. 
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Nofine JStauraalrum Dickiei RALFB forma 2~gona? T. XI, f. 28. 

3. A. uiBor, n. sp. A parvus, bi-ovalis; siriu profundo acuto externe valde ampliato; 
meiubrana glabra; semicellulis ovalibus utroque latere media spinula brovi acuta liori- 
/ontnliter posita muhitis. A vert ice visum ovalis apicibus paullo acuto- rotundatis. 

Long. 21, lat. s. sp. 20, c. sp. 24, lat. igth. 5, crass. 10, 1. sp. 2 p. T. XI, f. 25). 

4. A. crl&pus, n. sp. A. major, sub-quadraticus; semicellulin cuneatis, dorso truncatis vol 
leniter incurvatis, e basi superne inflatis; valdt'*cornutis; cornubus aiigulin auj>erionbus 
positis, crassia attetiuatis incurvo-recurvatis apice sub-acutis; sinu brovi rotundato; uicin- 
brajia glabra. A basi visus couipresso-ovalis, latcribus fere planis. 

Long. 48. lat. s. corn. 44 46, c. corn. 90 94; lat. iath. 15; crass. 22; long, 
corn. 2226 /u. T. XI, f. 30. 

5. A. hlatUH, n. sp. A. mediocris, late ovalis, magis constrictua, sinu cuneuto-triangulHri 
valde aperto; aemicellulis dolabriformibus oxterne rotundatis o Inisi <livrgentibua iu;ir* 
gine rectis vel paullo ainuatis; membrana glabra. Angulis lateralibus aculw brevis 
acutis rectis 4 instructis, deorsum posit is. A vert ice visum ellipticun apicibus sub- 
acatis. Forma: 

f. major. 

I.*ong. 37, lat. s. ac. 44 46, c. ac. 50 5K; lat. istli. X 9; long. acul. 3 (> p. 
T. XI, f. 40; XII, f. 1, c. seuiic. juv. 
f. minor. 

Long. 28, fet. s. ac. 32, c. ac. 36; lat. isth. 10, long. ac. 1.7 2 ju. T. XI. f. 34. 
Is it possible that f. 28 is a rotund and compressed form of thre? 

ft. A. convergent EUR. (Inf. p. 152, t. X, f. 18, 1838; HASSALL Br. Fr. Alg. p. 857, t. 
85, f. 9; Stauroxtrum converyens MENGH. Synops. p. 228; HALF 8 in Annals N. H. v. 
XV f p. 158, t. XII, f. 1; Euastrum converyens, KITX. l*hyc. Germ. p. 136). Fornue: 
ft typica. 

Ix>ng. 3848, lat. s. acul. 4044, c. acul. 5064, lat. istli. 1315, eras*. 21 
23, 1. ac. 6 12 /u. Zygospora ovalis, membrana crassa glabra, diatn. 54 X 44 /M, 
0. 0. W. 1855! T. XII,'f. 3, sec. G. C. W.; XI, f. 42. 

Bengal, G. C. W.; East Bengal, ex Utricukria tiexuosa, G. VON* L. 
ft eorta. F. curta, compacta, spinulis brevioribus. 

Long. 3542, lat. s. ac. 3440, c. ac. 4853; lat. isth. 13, crasn. 2021; 
long. ac. 45 t*. T.. XI, f. 32 (a after G. C. W. Mscr. No. 172). 
Y minor. 

Long. 33, lat. sin. ac 36, c. ac. 54; lat. isth. 9, crass. 16, lon. spin. /*. T. 
XI, f. 41. 

The Zygospore of this 8|>ecies, first figured by CLKVE (in LLNDKLL Desin. Suec. 
t. HI, f. 22], was noted by WALLICH in India, 1855. In t. XI, f. 32 a, is a facsimile 
from WALLICH showing the 'swarming of the granules*, he *ays the chlorophyll-raass 
^shrunk up to about Y$ of its original bulk, occupying the centre of segment, whilst 
the motile granules vcre collected into 2 cells (intra-cellular spaces) one on each side of 
the endochrome. They are at this stage evidently contained in distinct capsules, two 
in each segment; the endochrorae (in the centre) having its distinct envelope*. This 
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observHtion of WALMCH is very interesting a* to the possible existence of swarm cap- 
sules*, ouch with a membranous investment. I have often seen the phenomenon 
myself, but the granules always appeared to me to be free within the semicoll. 

[Semic. cum parwita (endophyte?). T. XII, f. 12J after G. C. W. Mscr. No. 171. 
WALLICII says that when thus attacked the endochrome collapses as at a; a number 
of vibratile granules (b) of a brownish colour being retained between it rvnd the end 
of the segment. From the other extremity of the endochrorae-membrane arises a tube, 
which expands in diameter until it reaches the cell-wall, and it then contracts into 
a narrow neck (c), passes through the wall, and finally again expands . . . and extends 
outwards. Have observed this phenomenon in many species.* G. C. W. Might not 
this be a formation analogous to that in ARCHER'S observation on'Zoospores in Desm. 
(N. H. Soc. Trans. Dubl. t. I, f. 1 4, I860)? My own opinion being that what ARCIIKR 
saw were really the tubes of an Endophyte, and not due to a Desinidian effort to 
produce zoospores! Probably something allied to Olpidinm AL. BRAUN. Cfr BRATN, 
Uber ('hytritlium, &c., 1855; idem, Alg. Uniccll. 1855; CIENKOWSKY, Kennt. fie Mo- 
nadt-n, 1865; COKNU, Bull. Soc. Bot de France, T. XIX, 1872; SOROKINE, Ueb. Wasser- 
pilze, Bot. Zeit. 1874; idem, Siphomycl'tes, Bull. S. Nat. de Kazan, 1874; idem, Chy- 
fr/VwrvVw, 1883; RKINRCII, rVfc. Saproleifirirn, Parasiten, t. XVII, f. 11 12, 1885; also 
BOLDT, Sibir. Chloroph. t. V, f. 18, in which X. antilopasum, with a similar parasite, 
is depicted; and ARCIIKR in Dubl. Club. Proc. in Q. I. Mic. Sci. p. 199, 1869]. 

7. A. curvatus, n. sp. A mediocris, habitu A. convergent! consimilis, sed senricellulis silb- 
cuneatis non ovalibus; aculcis longioribus et validioribus quam in specie comparata, 
curvo-recurvatis (non convergentibus) horizontaliter positis, et sinu latiore valde aperto, 
differt. A vertice visus elongato- vel compresso-ellipticus. Zygospora sphierica, Icevi. 

a. Forma typiea. Long. 3440, lat. 8. acul. 3440, c. acul. 5160; lat. isth. 10 
13, crass. 1517, long. acul. 1318 ^. T. XI, f. 33, XII, f. 2 (also WALMHI 
Mscr. 173 A.). 

Zygospore diam. 29 f* y T. XII, f. 11, after WALLICH, No. 179. 

b. Forma major. Major, Semicellulis cuneatis, cornubus longis crassis. 

Long. 44, lat. s. acul. 42, c. ac. 84, lat. isth 12, crass. 19, long. acul. 22 p. 
T. XI, f. 35; XII, f. 8. 

Very frequent in WALUCH'S Bengal collection of 185S. 

[T. XII, f. 7, represents ordinary vegetative cell-division; f. 13 X 550 represents 
a Desmidian curiosity. G. 0. W. says, the two new and smaller segments placed 
externally to the old ones.* f need not quote my friend further, as I think his view 
is erroneous, my own idea being that two new and larger segments (in fact tforina 
major*!) were developing from two old semicells of normal side this theory may 
possibly account for the appearance of large forms, not at all different except in size. 
T. XII, f. 15 X 550 represents two recently separated fronds exhibiting the sustaining 
and still uninterrupted cell-membrane* (mucous investment). G. G, W. sub. No. 178. 
Mscr. These S figures aw after WALLICH.] 

8. A. IndieiiH, u. sp. A. sub-magnus, s. ac. fere tarn longua quam latus; aemicellulis tri- 
angularibus vel late cuneatis, dorso paullo rotundatis vel leniter incurvatis, basi parum 
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infiatis superne valde dilatatis; aculeis magnis leniter convergent ihua apicem versus 
recurvati*; membrajta glahra; sinu parvo suh-sictito vel vix distincto. A lm*i visu* 
acute ellipticus. 

Long. 39, lat. s. acul. 36, c. acu]. 76, lat. isth. 910, crass. 15, long. acul. 20 
/M. T. XII, f. 10. 

b. Forma minor. Fere ut supra sed minor, apud sutnnun purva incisur* inatructn. 

Lon^. 23, lat. 8. ar. 23, o. acul. 36, lat. isth. 66, long, acul. 13 p. Fid< (i. 
C. W. Mscr. No, 173 B. 

9. A. Gangengis, n. sp. A. magnus, depressus, s. IICQ]. quinta partc latins quam longus, 
sub-quad rat icus; semicellulis late cuncatis, hasi valdc contractis supcrne inulto inflntis; 
dorao truncatis siepe leniter incurvatis an^ulis rotundatis; aculci* converprentibuju apii*( 
recun r ati non longifl orassis in8tructi; mernbrann glabni? ninii valde aperto, cuneato 
interne rotundato. A vert ice viaus longe ellipticus apice actitun vel lanoeolatus. 

Long. circ. 51, lat. 8. ar. 6062, c. ncul. 9094, lat. isth. 1516, crass 23, 
1. acul. 15-16 A*. T. XII, f. 14; XI, f. 38. 

These two species (8 and 9) form connecting-links between the ovate forms, as 
A. r0fiivr//fft*, and the distinctly triangular ones, as A. triangular!*, LAOKRH. 

10. A. incus (BRKH.) HASS. (Br. Fr. Alg. p. 3o7, t. 85, f. 10, 1845; RAI.LH Br. Pesra. p. 
118, t. XX, f. 4; CwMiarium iww*, BREII. fide MKNOII.; Stauratruw in<*u#, MKNOII. 
Synops. p. 228, 4840; KALFS in Annals vol. XV, p. 158, t. XII, f. 2; Eita*tntui retu- 
xwwi f K( TX. Phyc. Germy p. 135, sec. RALFS; Staur<u*truttt i^tndh)cw<, HRINSCII SJHM:. 
Alg. Fung. p. 123, t. XXIV, II 1866?). Forma*: 

a. Forma RALFJS f. 4 b. 

Long. 24, {at. s. ac. 16, c. acul. 28, lat. isth. 6, long. arul. ft p. Fig. noetr. 6 a. 
1>. Forma RALFS, f. 4 g. 

Long. 24, lat. s. ac. 20, c. acul. 38, lat. isth. 7, long. acul. J) p. Fig. nostr. 6 b. 

c. Forma, REINRCH 1. c., f. 3, arcedente, sitd paullo major. Fornia Reinschii> NOB. 

Long. 15, lat. s. aa,20, c. c. 34, lat. ith. 8, long. acul. 7 /*. Fig. nostr. 6 c. 
T. XII, f. 6. 

All from Northern India. 

11. A. Npfcatas, ti. sp. A submediocris; magis latior <|iiara longus, ovalis; semicellulin 
ellipticis, apice et e basi asqualiter convexis, luteribus in processus curvatoa paullo con- 
vergentes acutos pcoductis; membmna glabi*a; siuu pyriformi, interne acuto rotundato. 
A latei*e visus biglobatus; a vertice visus acuto-ellipticus. Corpora amylacoa bina in 
c|uaque semicellula. 

Long. 30, lat. c. proc. 8540, lat isth. 10, crass. 16, long. proc. 5 p, sec. ft. 
(\ W. T. XIX, f. 12 X 400, after WALLICH Mscr. No. 177. 

12. A. pklttuii, n. sp. A. minor; semicellulis cuneatis, dorse incurvatis, latere e bast in- 
flatis medio paullo convexis, angulis superioribus protentis acutis aculeis parvis mu- 
nitis; mem bran a glabra; incisura mediana rectangula interne rotundata. In habitu 
generali phimiformis, ex quo nomen specificum. A latere viaus angtisto-ovalis centro 
paullo incavatus. 
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Long. 26, Int. a. neul. 20, lat. inth. ti.s, long. acul. 3-4 JM. T. XII, f. 9, after 
WALLICH Mser. N<>. 192, f. 1. 

13. A. incRTatiiH, n. sp. A. minimus; scmirelluke clliptiro-fnsiformcs, dorso rolundati*, 
apicc rot undo incavata\ e ha*i rotnndo-inflata;, anguli* latcralihus sub-aciitift, mucronihus 
brevibus 4 instructs; membrana gin bra; incisuni mcdiana lata aperta interne rotunda!*. 
A vertice vi*u* ovalis, apicihus acutis. 

Long. 10, lat. 12, lat. isth. 4, crass. . r >, long, inner. 0.5 /w. T. XI, f. 43. 

Nearest to A. tcnui**hini* AKCHKK (Mier. J. Sci. p. 175, t. VI, f. 50 Aft, 1864), 
but is a little larger and lias only 4 mucros. none being dorsal. 1 have alxvayn n- 
yarded ARCUKKS little Irish plant (since found in Sweden, Norway, England &o.) as a 
Xaiithfdiiim (tenufHsiiiiuni) on account of its having two pairs of dorsal macro*. In 
the name way 1 would clas<< KOIJJT'S form (Sibr. Chlor. t. V, f. 16) as Xanth. hexa- 
gon urn (BoLixr) NOB M whilst I would retain HOLDTS name for the other form (f, 17), 
which in spite of its central inflation in in all other points correctly described 85 
Arths. ht'.rnifitnuff by its author. 

14* A. morons, n. *p. A. minor, paiillo latior qiiam longus; semicpllulis indistinct^ he\a- 
gonis, dorso protentifl sub-aeutc inrisis, angulis basi rotundatis superioribns plus minus 
acuto-rotundatis; incisura incdiana magna rotundata non profuinla; mmibrana ^lahra; 
processuhus 4 cra.ssis glabris rectis parallels apice rotundatis lateraliter positig. Cttr- 
pus amylaccum in <jua<|iie semicellula singulum. A vertice visus medio late elliptious 
fere eircularis. 

Long. 20, liU. 23, lat. isth. 6.5, long. proe. 6^. T. XVI, f. 33 (inter Staurastra). 

This little form seems very anomalous on (vccount of the processes being so 
thick and not attenuate. The nearest species is A. pachyccrus LA<;KRH. (A flier. Desni. 
Flor. p. 244, t. XXVII, f. 23) from which it differs in the incised apices and the non- 
divergent-thicker arms, the vert, view U also broader in proportion. It is also lik* a 
small thick 2-angled form of >S. (flobulatum, Kit KB. 

16. A. glbbemlus, JOSHUA (on Desm., J. Bot. p. V.\, t. 254, f. 6, 1H85; Burm. Desrn 
p. 644). 

Ixmg. 3035, lat. s. acul. 26 2S, c. acul. 5258, lat. isth. 911, long. anil. 
1214 fi. T. XII, f. 5. 

Central India. 

I do not think the genus Arthrodesmus can be more conveniently divided than 
by following the suggestions of ARCHER, in Prit. Inf. pp. 7367, 1861; the sub- 
genera I propose are: 

A. Aplodesmus (rtnloos, simplex; foojuo*, \inculum). Angulis lateralibus integrit*. 
Typ. sp. Arth. convergcns, trianguhiris, subulatus, gibberulus. 

B. Schlzodesraus (#'<") scindo; &c.). Angulis lateralibus fissis. 
Typ. sp. Arth. bificlus. 

K S? Vet Akftd H.ndl lUod t>T> N-o 5 18 
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Gen. 21. Onychonema, WALLICH. 

(Drstn. Renjr. in Annals N. H. p. 194, 1800; Xunttudiastrmn, DLP. Desm. Sub. Alp. p. f>8, 1873). Filnmciita 
cornpressn, mnrpinihus incisa; Interibus eellularum nut rotnndatis vel serrntis; frondet profuode coustricUe, pro- 
vel rornubus sub-cupitulis divprgriitibus alternatiro positii conjunctae. G. C. W. erocod. 



1. 0. imciiiatute, WALLICH (1. c. p. 195, t. VIII, f. 711; Mscr. Nos. 40, 44, 45). 0. 

cellulis u fnmtc visis quadrnngularihus, prnfiyidc constrictis; scmicellulis apice cornua 
2 oblique posita ferentibus, utroque latcre uncinulis singulis incurvis pnrditis; nngulis 
superioribus 2 3 dentato-semitis, rotundatis; apioibiis ct lateribus punctatis; sinu pro- 
finido flub-lincitri extrorsum amplinto; crntrnli parte froiidis Irovi. A latcre visum bi- 
globulatum pnruiu et rotundate constrictuni, cornubns divorgontibus; a vertice visum 
cllipticuin npicibus aiMitum, clorso liiicis rcctis 2 piinctoruin (grnnulorum?) ornatum. 
WALLICH remarks in Rcng. IVsm.: >Th( joints in this form n^c somewhat more turgid 
than in Sphcrrozosma or Leuront'nia (Sponilylosiuiri)) The constriction is so deep as 
to leave little more thim a third of the entire brendth of the joint as a connecting 
isthmus. The segments are closely approximate. The cornua are situated obliquely 
to each other, at the outer thirds of the lateral (apical) surfaces; they arc cylindrical, 
half as long as the .segment.* are broad, and slightly capitate. Between the corrma 
and the claw-like processes a row of minute teeth presents itself, whilst the median 
line of the segments, on their outer aspects, is bordered by two rows of minute puncta. 
These are, however, rarely visible, except in such joints as happen to be empty. The 
whole of the cornua (as seen in the front view) placed on the same side of the median 
line and same extremity of the segments, overlap the adjoining joint in the same di- 
rection. The two sets of cornua, therefore, as seen in this view, face in opposite 
directions, the upper in one, the lower in another. These cornua are not mere tuber- 
cular solid excrescences, as in Splnrrozwmn, but are formed by an extension of the 
cell-walls, .like the ringers of a glove, and are accordingly hollow for a certain distance, 
the tenacity of the iilainent being so far increased by their instrumentality that it is 
constantly seen to divide rather at the segments than at tho joints. 

In the young state, the uncinato processes are sometimes imperfectly develo- 
ped, and might induce the belief, that the form exhibiting them in this state was a 
variety 

The marginal view (of the filament) is linear, and faintly sinuate or incised, 
from the outline of the cornua being observable, and the constriction, which in this 
aspect is just discernible. In the cud view, the alternating and divergent character 
Of the cornua is very remarkable. The last feature affords a close point of resem- 
blance, it may be observed, to the structure and apparent function of the obliquely 
arranged spines and cornua in some species of the genus Biddulphia* (Diatomace;r): G. 
C. Vf. p. 195, 1. c. 

Long. 1820, lat. s. une. 24-30, lat. isth. 5.5 H, crass. 1112.5, long. une. 
3.54.5, long. corn. (57 fi. WALLICH gives long. 20 30.5, lat. 30.5 51 /u (unc. ct 
corn, includ.?). 

Forma ft tfiiuis n. f. 
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Long. 16, lat. s. unc. 18 19, lat. isth. 4 5, crass. 10, lung. tine. 1.72, long. 
corn. 5 u. T. XVII. a. f. 14; a,b W. B. T. ad nat.; d,c,f,g. after WALLICH Mscr. 
X 600; ft. L 16. 

WALLICH in description in Desm. Bong, omits to mention the mucous invest 
meiit of the filaments, but in Mscr. 44, 45 he has figured it; from his sketches 1 
judge the diameter of the mucous coat at 54 60 f* in front view. 

2. 0. l?e NORDST. (Desm. Bras. p. 206, t, III, f 34, 1869; LACJEIUI. Desm. Ben<r. p. 5, 
1888; REINSCH Contrih. Alg. Fung. p. 93, t. XV, f. 4, 1875; tiphwrozosmtr scrnitmn 
BAIL. Micr. Obs. p. 36, t. I f. 14, 1850; WOLLE Desm. U. S. A., p. 30, t. IV, f. 7, 
1884; Xanthidiastram paradoxum DELP. Desm. Subalp. p. b8, t. Ill, f. 2733, 1S7;>). 

Long. 1720, lat. s. unc. 22 25, lat. isth. 4.5- -7, long. nnc. 3.54.5, long. 
corn. 6 7 p. NoimgTKDT 1. c. gives long. 16 19, lat. s. unc. 20.5 25, c. nnc. 25 
46, diam. tubi nmcosi 48 ft. 

(car ft micro cant hum NoftDST. Alg. Noun. p. 3, 1880, nori observatum). 

Y minus, n. f. 

Long. 1516, lat. s. unc. 19 20, lat. isth. 46, long. unc. 3 4, long. corn. 
5- 6 A*. 

Both from Lower Bengal. 

My specimens having been gathered over 30 ycai ago, and kept in weak spirit, 
have lost all trace of the mucous tube. The dimensions ami figure of HKINSCH 1. c. 
are incorrect, vide NORDST. in Hedwigia p. 67, 187(5. In llunn. Desm. p. 635, Mr. 
JOSHUA records that he observed this with zygosporcs; I tru^t he will kindly publish 
the figure of this conjugation, as it would be of much interest. 

S. 0. Nordstedtianum, TURNER (On Desm. p. 934, t. XV, f. a, 1885; NORDST. Dcsm. 
Bomb. pp. 208, 213, 1888; COOKE Br. Desm. p. 6, t. II, f. 7, 1887; 0. inwmr TUR- 
NER in litt. 1884; 0. filiforme ROY and BISSKT, Jap. Dosm. p. 242, 188(>; NOKDST. 
Alg. N. Z. p. 29, 1887; Sphcerososma filiforme JACOBS. Desm. Danmk. p. 212, WITTR. 
ot NORD. Alg. Exs. No. 807; non Odontclla filifornri* KHUB.). 

Long. 14 15, lat. circ. 18, lat. isth. 3 4, long. con*. 6 7, crass. 10 p. 
ft corapressum, n. f. 

Cellulis fere tarn latis quara longis, minoribus. 

Long. 1213, lat. = long., lath. isth. 2.03, long. corn. 4-5 p. T. XVII, <* 
f. 17 ab; ft f. 17 c 

Bengal; Northern India. 

In 1883 I made two gatherings upon Strensall Common, near York, England 
which yielded a large number of species of Desmids. These I partly noted in thr 
'Alga* of Strensall Common* (Naturalist, Dec. 1883). Part of the collection I sent to 
Mr. A. W. WILLS, who in litt. said he had ooservod Sphasrozosma filiforme therein, 
to which I replied that I had not noticed any plant answering to EHRENBEKG'S descrip- 
tion. When I submitted my specimens of 0. Xordstedtianum to Mr. J. KOY, in July 
1886, he informed me that he had not previously observed that it was an Onyrlnm^mn^ 
but he felt sure that it w r as the same plant he had deemed to be Sphce. filiform? EIIR. 
This view is verified by inspection of No. 807 W. and N. Al. Exsicc., communicated 
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tC> tli<>m by Mr. Kov, as therein I have seen cells of' this Dcsntid the specimens 
wert* kindly 'sent to me by DR. Nouns-rum 1 . As I do not consider this as EHRKNHERGS 
|MH'icM I append further notes under Spha&rozosnm No. !l. 

The genus Onyehoneina falls naturally under two sub-genera: 

A. Prionenia ( Tpi-cwis scrra; fi?,"", tilum). 

Filaments serrate at the sides in front view. 
Typ. sp. (?. uncintffnm, i&re. 

B. Colpoiwma (^o^7i^V;;c, sinnosns; &<.). 

Filaments sinuate or inciso-sinuate in front view. 
Typ. sp. 0. Nordstedtiunum. 



Gtm. 22. Sphaerozosma, COR DA. 

(Almanac!) ilr ('urMiad, p 207, 1 8-V> ; O>i>nt<lltt, ex pnrte, EHRB. Int'us* , ct Textarurtbrtt EHH. 1 c., 
IHIII '/VjwirMromd, Ti nr. 1828: /stlii/mi, MKNKOH. Sumps, ex. p. p. 204, 1*40, nan AGAHUII, fstfnnosn-tt KUT/ 
IMiyr. (icrin. p. 140, ex. p., 1H45; />eint<hmn, rx. p. ItiiKii \ljr. Fill. p. 05, 18^. r >; ct U\i.i- in Ann.-ils, p 
2/>:t. 1H42: SchiftOi'liiluin, HAI.F in JCNNKHS Tl Tunlir. \VtjlU, p. 19*2 T 1H45, 1'ulr RALKS; XplitrrozotHui (i) 

KAUII. PI Kur A I}j. Ill, p. 14H, 1808) 

1. 8. vertebratum (BHKH.) IIALFS (Hr. l>osin. p. 5, t. VI, f. 1, 1848; WALLICH Bc-ng. 
Dciin. p. li>2; & cliynns COHDA, 1. c. t. 1\', f. :^7, 18;i. r ), t. IV, f. 30, 1840; HANS. 
Br. Fr. Alpr. p. 348, t. 84, f. 1, 184."); syn. plur. in uuc:t. ut supra). 

Var. Iiidicam, n. v. F. sinu um^no plus minus cuneato; scnnc-elluliH non appro- 
xiinatis, nun istlnno distincto. 
a. Forma somirollulis snh-ovalibus lateribns rotundatis. P. lata. 

Long. 1517, lat. 24, hit. isth. 8, crass. 910 ju. T. XVII, f. 18acd; WAL- 
MCU Mscr. No. G3. 
1). ISeinicellnlis late ellipticis lateribus acute rotundatis. F. sub-acuta. 

Long. 14, lat. 2G, lat. isth. 67 /u. Fig. 18 b. 

Thc deviations from the typical form of *S. ctrtebratum which occur . . . abun- 
dantly, although great as reganls size, are not otherwise of sufficient consequence to 
demand notice in this place*, G. (\ \V. p. 192, 1. c. From* this it seems evident that 
certain other plants hereafter mentioned were considered by Dr. W. as forma of this 
species, although they appear, as rioted by him in his Mscr. of 1855, upon different 
drawings. 

2. 8. excavatum, RALFS (Br. Desin. p. 07, t. VI, f. 2, 1848; Schittovhilum excauatum, 
RALFS in Jeriner Fl. Tunbr. Wells, p. 192, 1845; Sphasrozoxina excavata^ UALFS in 
Annals v. XVI, p. 15. t. Ill, f. 8, 1845; hthmtmra excavata, KUT/. Spec. Alg. p. 
189, 1849). 

, typlea, RALFS f. 2, 1. c. Long. 9 10, lat. 10, lat, constr. 6 ^. (Fig. e.) 
ft. have. RABH. Fl. Eur. Alg. Ill, p. 149; RABH. Alg. Eur. sub No. 1224 b. (Fig. d.) 
Long. 16, lat. 14 15, lat. isth. 6 /u; WALLICH Mscr. No. 60 (cuin parasitis epi- 
phyticis!) no granular protuberances on the joints, which are smooth*, G. C. W. 
Y> gran o lata? RABH. Fl. Eur. Alg. 1. c.; Alg. Eur. sub No. 1338; granulis sparsis! 
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f. minor a. Long. 11 12, lat. 1315, lat, constr. 67, crass. 910 /*. 

f. major b. Long. 19, lat. 1415, lat. constr. 7 f*. (Fig. c). 

The form of the sinus is different, and the granules larger than in y a; this 
form = N. excavatum rar. <f WALLICH, Beng. Desm. p. 192, t. VII, f. 17. T. XVII, 
f. 19. 

The form y f/ranulata of HABII. is not the ISjthce. yranulatum of ROY and BISSKT 
(Jap. Desm. p. 242, t, 268, f. 17); but it S. #i>inulosum? WOLLE, Desm. U. S. A. 
p. 31 (non p. 159!), t. IV, f. 14. 

3. S. Wallichii, JACOBS. (Desm. Danmk. p. 211, 1875; WOLLE Desm. U. S. A.? p. 30, 
t. IV, f. 15, angulis non granulatis!; 8. excavatum var. ft WALLICH Desm. Beng. p. 
192, t. VII, f. 15). 

Long. 15 16, lat. 16 17, lat. constr. 6 7, crass. 8 t*> tide WALLICH Mser. No. 
57, f. 1. T. XVIII, f. 1, 13, after WALLICH. 

Lobes abruptly truncate, their truncate* surfaces flattened, with a minute tu- 
bercle at each angle, and four or more tubercles on each front view of the joints*. 
G. C. W. p. 192. I must observe that in WALLICH 1. c. joiut -~ frond when he 
is describing filamentous forms. 

T. XVIII, f. 12, ^separated joints shewing the figure of each joint in the fila- 
ment f. 1 more distinctly. As soon as the joints become independent (and old?) the 
form appears to become more marked and developed)), W. Mser. f. 4. 

(The AS. rectangulare of WOLLE 1. c. p. 31, t. XLIX, f. 9, except that the apices 
of the <*ells are a little concave, would seem to be but a large broad -form of the one 
he gives, but doubtfully, as S. Wallichii; I hardly think the latter can be hereto 
referred). 

4. S. Indicum, n. sp. (S. excaratiun rar. y WALLICH Beng. Desm. p. 192, t. VII, f. 
16, I860). 

Long. 1510, lat. 1819, lat. constr. 56, crass. 89 ,u. 

Lobes broadly lanceolate, constriction angular, extremities acute, with one tu- 
bercle at their apices*, WALLICH 1. o. p. 192. 

Long. 15 16, lat. 15 19, lat constr. 5 6, cr. 88.5 ft, sec. WALLICH Mser. 
No. 59. T. XVIII, f. 2, after G. C. W. 

5. 8. Bengalensa, n. sp. S. mediocre, paullo latius quara longum; semicellulis renifonni- 
bus, lateribus ob&curc 3-angulatis margine ad angulos 3 4 granulis externe ct interne 
granulis sparsis ornatis, dorso fere planis, centrali parte frondis hwvi; sinu ample ro- 
tundato extrorsum parum constricto. Cellular processubus parvis spha?ricis conjunct.*. 
A latere visum clepsydriforme medio modice coustrictum. 

Long. 1416, lat. 1618, lat. constr. 78, crass. 8 p. T. XVIII, f. 5 (also 
in WALLICH Mser. No. 58), a b X 350, c X 700. 

6. 8. exiguum, n. sp. S. parvum, fere tain longum quam latum; semicellulis ovalibus, 
lateribus rotundatis, dorso fere planis; membrana glabra; sinu valde aperto rotundato; 
cellulis a latere clepsydriformibus compressis, medio parum constrictis; frondes pro- 
cessubus minimis (sphgerieis?) conjuncta>.- Habitu fere S. excavato consimile. 
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Long. 7 7.5, lat. = long., lat. constr. 3, crass. 4 /*. T. XVIII, f. 16. 
Much like a small nncl smooth form of S. excavatnm in front view, but in lat. v, 
it is seen to he less constricted. 

7. S. coNinarioide*, WALLICH (Mscr. Xo. 49, c. iron.). S. magnum, fere duplo lutius quam 
longiun, in tnho mncoso (45 p lat.) iriclusum; scmicellulis longe elliptic**, aiiguliH ro- 
tiindatis, dorso leniter eonvexis; membrana glabra; incisura mcdiana p rotund a ampla 
interne roturidata, Processus eonncctcntes 2 (3?). Corpus amylaccura uiiicum in qua- 
quc sciniccllula. 

Long. 13 Ifi, lat. 2426, lat. isth. 810, crass. 1112 p. T. XXI, f. 1, 
after WALLICII 1. c. 

I>r. W. says, Filament elongated, joints twice as broad as long or nearly HO; 2-lobcd, 
lobes frequently unequal! Constriction between lobes or segments deep; ends of IO!K?S 
rounded; lobes oblong-linear. Joint* (fronds) connected together by short hyaline 
bands or glands, which <*irc as long as broad, and about one- eighth of the diameter 
of the breadth of the lobes. Filament possessing in some stages a mucous sheath, 
about half as broad as itself. The connecting processes arc very delicate, and appear 
to consist not of one piece, but of 2 or 3! hut with V* in. objective cannot speak 
positively on this point. The double or triple nature of the connecting band would 
prove the affinity between this and my other new species Trit/onema*? (Strcptonema). 

Raneegurige, Nov. 1855; G. C. W. 

8. 8. yinculatum, n. sp. S. mediocre, fere lVa-pl<> latins quam longum; semicellulis sub- 
reniforrnibus paullo depressis, lateribus rotundatis, dorso' leniter convexis; membrana 
glabra; incisura mediana profunda angusta lincari extrorsum ampliato. A vertice vi- 
sum ovalc. Celluhe pulviiiibus dnplicibus brevibus crassis conjunctjc. 

Long. 1113, lat. 16 17, hit. isth. 3.54 /u. T. XXli, f. 18. 

Northern India; J. S. le^it. 

S. jfiliformi EHK. proxima; nonne eadem species? Cellulis sejunctis 11011 appositis. 
Vide species scq. 

. 8. flliforme (EHRB.) RALFS (Hr. Desm. |>. 209; COOKE Br. Desm. p. 5, t, II, f. 6; 
LUNDELL Desm. Suec. p. 91; OJontella? filiform is EHKB. Infus. p. 154; Meteorp. p. 12, 
t. I, f. 20; Tessararthra filiformis. EHUB. Infus. t. X, f. 21; ntlimia filiformis, MENEGH. 
Synops. p. 205; Isthmonira filiformis, KTTZ. Phyc. Germ. p. 141; Sp. Alg." p. 188). 
S. mediocre, vix iVi-plo latins quam longum; semicellulis ellipticis paullo^ depressis, 
dorso leniter convexis, lateribus rotundatis, apicibus processubus parvis sub-erectis 
parum divergentibus oblicjuiter ]>ositis (e quoqiie apice duo) munitis; processubus inter 
frondes ftlternatim conjunctis. Frondes mm apposite, sejunctre; proeessus intervenientes 
foraminem quasi formantes. Membrana aut glabra vel in quaque semicellula ordinibus 
transversis 2 granulorum parvorum ornata; sinu aut fere o^quali vel cuneato, ample, 
interne roturidato, A vertice visum ovale; a laterc biglobulatum, medio modice con- 
strietum. Filum in tubo mucoso inclusum. 

Lon^. 1314, lat. 1719. lat. isth. 56, 1. proc. 3, crass. 89 f*. T. XVII, 
f. 20, abX 500; cd X 1000. 

Northern India; with the preceding, No. 8. 
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In 18K5 I made my last gathering at Strensall, before the destruction of the 
place by drainage (up to that it was a primaeval bog!), and inter alia I found this 
form, which I noted. On comparing in Iflflti with a form from Northern India I 
found it the same. Noticing also the form I have described as S. tnm:u/alum, I was 
in doubt as to which of those I should refer to 5. filiform?, this plant having, between 
the processes, the larger foramen or opening, as usually accepted for this Desmid, 
while the form of the cells themselves in the other are more like EHKKNBEUG'S figures 
loc. cit. I consulted AKCIIBU'S notes, he says, lt is distinguished from S. t'xcavatum 
by the elliptic form of the segments separated by an acute constriction and by its 
larger size; and from S. rrrtrbratum by the double, not single, processes connecting 
the joints. It is smaller than the latter, and not so bright a green in colour/-; A. in 
DuW. M. Club. Proe., Nov. 18ti8. But the little Onychonema I described (O. Nord- 
stcdtiaiiurn) answers this dencription equally \\ell! WOLLCS description seems good, 
but unfortunately he does not figure the minute details in his t. IV, f. 5, fi, Desm. 
U. S. Amor., giving the diameter as 12 18 f*. My English specimens were smaller 
than the Indian ones, Int. and long. 16 X 12 /u; Li NDKU, gives lat. ^ long., 11 12 
V. EHRENHKRG'S dimensions in Metcorp. 1. c. (calculated according to MKNFC.HINI 'on 
measurement' in Sull. Anim. Dint., 1853) give loiip. lO.o ju, while KUTZING records 
the length as 13.5 /*. I do not regard the fact of the sinus being more or less open, 
or the semicells ranging from oval to elliptic, as of great moment these plants 
Ix'ing so subject to such variation; what is required is an authoritative criticism on the 
dorsal processes, and such valid criticism I cannot find! The best sngt^cHtion is that of 
NniiDsTKOT. (Desm. Hornli. pp. 208, 21.'t, 1HHX), upon COOKK.S figures in his Hr. Dcsm., 
t. II, f. 6, 'that a form* (i. e, with ovate semicelln) >yct more resembling the figure 
of EIIKKNRKKO than that of TUKNKK appears to have been discovered . Of the Strensall 
specimens (-3) two were smooth, and one minutely and linearly granulate, in the ori- 
ginal drawing the sinus is not so open as in the Indian specimens figured, but more 
so than in Cookc's icons I. c. However, the note wider 5. rim-nlatuw supra, and its 
figure, may be considered in connection with this form; vide page 142. 

In 1HH7 NORDSTKDT'N opinion was (Alg. N. Z- p. 2 ( J) that my Onycmmrma 
Northttdtiannin should b<* 0. filiformc (Kim.) 15. ami H. (Jap. Desm. p. 242); but in 
1888 he considered that the identity was an open <|ucstion, bein^r doubtful thereon. 
I have therefore kept the plants separate. 
10. S. Sp. 

Long. 1112; crass. 78 p. T. XVIII, f. 11). 

Probably the side view of an unknown species. 

The Splucro/osmata may be subdivided by the differences in their lateral mar- 
gins, thus: 

A. 8ph0roz08iua (sensu Cordano). Lateral margins rounded or sub-angular. 
Typ. ap. S. veriebratum, filiforrne. 

B. Tenmoiosnift (TOJUIW, seco; Irio/uu, cingulnm). Lateral magins truncate, plane or 
incavate. 
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Typ. sp. 6. Wallichii. 

C. Oxyzosma (ot>, acer; &c.). Lateral margins acute-angled 
Typ. sp. S. Indicum, n. sp.; No. 4 supra. 



Gen, 23. Streptonema, WALLICH. 

(Desm. Reng. p. IOC, 1800; Trigontma^ WAUJCII Marr. lK, r if>). Fihi intcrruptn, trimtpilnrin, profuticlc pinna 
tifidn; frondea profunde constrictre, vittia tribus ryliiidrnccis" hyalini* c bnsi lobonmi evwlontibus conjunct;**. 

Semicellulre profundc trilobate. G. C. \V. 1. c. 

1. Str. trilobatum, WALLICII (1. c. Desm. Beng. t. VIII, f. 16, I860; 7Vi//<jifiiiff /ri/i- 
batum, WALL. Mscr. 39 4ti, 1855). 

x. Joints very deeply constricted, furnished on their outer surfaces with # stout 
connecting hands, which unite with those from the adjacent joints. Segments 3-lnhed: 
l>ases of lobes parallel with the base of constriction.* 

This genus is allied to SphcBrozoKina; but the structure of the connecting pro- 
cesses is so unique as to leave no doubt of its distinct character. Seen in the front 
view, under the microscope . . . the lobes are distorted to some extent, and the con- 
necting bands, in like manner, appear less direct than they ought to do. 

The constricted portion of the joints presents a short isthmus. The segments 
are accordingly not very closely approximated. Each lobe is inflated towards its free 
extremity. In tbe end view the joints are trinuliate; the central isthmus appearing 
as a circular cavity, from the margin of which the lobes arise at c<|iml distances, and 
the* tubercular bases of the connecting bands being placed midway tatweeri thern. 

The connecting processes or bands are marked by three transverse lines, at the 
central one of which the bands are somewhat thickened. When the filament breaks 
tip, the bands disunite at either of these lines; and, at first sight, it would appear as 
if each band were formed by the interposition of two short cylinders attached to the 
projecting tubercles situated, as already described, at the base of each lobe.* 

Whilst the joints are undergoing division, the young segments are closely 
pressed together, and the rudiments of the connecting bands are to be seen in the form 
of minute flattened processes, which gradually extend outwards as the two new joints 
become perfect and separate, and ultimately constitute the connecting bands.* 

The sporangium is formed by the conjugation of the joints of two distinct fila- 
ments, as described in Dexniiiliuin and Afttogoiiuni a sac-like vesicle Iwing pro- 
tudcd from the base, of- the opposed joints, these* vesicles by degrees coalescing to form 
a cell, into which the endochrome is collected. Before the sporangial mass is quite 
mature, the filament breaks up; but several of the sporangial sacs, with their parent- 
joints still attached, are constantly to be met with, placed side by side, and probably 
retained near each other by a common mucous envelop. The cells at this period are 
elliptical, their ends being produced somewhat, and coalescing with the now empty 
joints. At maturity, the old joints are cast off entirely, the cell closes, assumes a 
perfectly elliptical outline, and the sporangium presents itself in a guise similar to 
the mature detached Sporangia seen in some of the Zygnemaceav WALLICII, Doatii. 
Beng. pp. 196 7. No distinct mucous sheath! 
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Long. 2428, lat. 4454, lat. isth. 1417, long. proc. 610 p. WALLK-II 
gives 20< 23, 3148, * ? , 5 104,Beng.l)esm. 
p. 197. 

T. XVIII, f. 18; ah fronds in f. v., W. B. T. ad nat.; c, fronds in division 
X 500; d. basal view; e. apical view; f. conjugation, site formed; g, two empty fronds 
with sac and young xygospore; h (and d) fronds with parasitic epiphytes; after WAL- 
UCH, X circ. 450. 

The zygoapore is oval, when mturc covered with a thick smooth (colourless?) 
membrane, its diameter* are 36 X 28 <". 

This genus, like Ancyloiwma BEK<;R. and Pagetophila WITTR., has the peculinrity 
of consisting as yet of one sj>ecies only. 

[WALLICH, p. 197, appends a note upon the epiphytes found by him, The mu- 
cous matrix in which the species of this genus are imbedded often exhibits a number 
of pin like txxlies, stuck, as it were, into every pnrt of the joint the heads, which 
are minute, oblong, granular, and of a rich green colour, being directed outwards. 
These growths appear to be epiphytical, and are seen also in the various forms of 
Sphcerozoxma and Leuroncma* (Spomlylwiinm). Their minute si/e renders any ex- 
roination of their characters impossible. It may be mentioned, however, that they are 
quite distinct from the delicate radiating lines frequently met with in the mucous 
envelope of the majority of the Desmidiacea?. Cfr ARCHKR'M notes, in Proc. Dubl. 
Micr. Club, on Striae in Deamid-mucus, Bacilli in mucous investments of Algo, nnd 
on >Headed Bacteria*; the two letter in Q. Journ. M. Sci. rcsj>ectivelv of pp. 105 6, 
vol. XVI, 1876, and also pp. 237240; the former in Annals N. H. er. 5 vol. VII, 
p. 341, 1881. These little epiphytes have IKHMI placed by (torn (NotRrixia p. 384, 
1887) in a separate genus under the name of Peronietla (sec. DK Toxi. Sylloge Chlo- 
roph. p. 630, who refers to a memoir on the subject by GOBI in Scripta Bot. Horti 
Petrop. t. I. p. 1 18, tab. 1). DK TONI considers the genii* inclining towards 
Sciadium AF-. BR.; he remarks, on P. hyalothwas GOBI, 'hue verisimiliter pertinent, 
monente cl. amico O. NOKDHTBDT in litteris, fornrw a cl. WALLICH in Destn. of Bengal 
p. 273, t. VII, f. 5 descriptae et illii strata* rjuie in nonnullis Desmidiaret* filiformibu* 
ex Bengalia indicate sunt.] 



Gen. 24. Desmidium, AGARDH. 

(Syti. Aig. p. IS, 1824, sec. WITT ROCK, mut. char; DE BARY Conj. p. 76, 1858, Didymoprnnn KUTI cxol.) 

1. D. Swartiii, AOARDH (Syst. Alg. p. 9, 1824, sec. WITTR.; Consp. Crit. Diat. p. 56, 
1880! Matoma Stcartzii Ao. in Svensk. liot. vol. VII, t, 41, f. 1 f 1812; Dec. 
Alg. No. VIII; Synops. Scand. p. 118, 1817; Disp. Alg. Suec. p. 34 f 1812!) 

a. typlca. Apicibus seraicellularum totaliter approximatis, in Ala aclpressis; forainina> 
ntilla ut in RALKS Br. Desm. p. 60, t. IV, abed. 

Long. 1415, lat. 3439 /*; (long. 15.?, lat. 36 /i G. C. W.) 

b. afatr. WALLICH Mscr. No. 56. 

k Sr Vet AkM) Handl Bund & No fi 19 
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Parvuin; lateribus ccllularum acute divergente dentatis, profunde incisis; apicibus 
foraminatis, partibus exterioribus (e. processubun inunitis) tribus conjunct!*. 



1018, lat. 20 p. (I. C. W. I. <:. 
e. Breblssonii? KCTZ. (Spec. Alg. p. 190, 1841); I). Swtzii BHKII. Alg. Fal. t. II, we. 
KIIKR. Infus. t, X, f. !) Forma ad him arcedena. 



Long. 1417, lat. 2931, lat. up. 2426 /i. T. XIX, f. 7. 

The latter exhibit* an inclination to the trunmtc form, but it is not so decided 
as in Khrenberg's figure; efr WOLLE, Desirf. U. S. A M t II, f. 1; also RABENHORST, 
Badll. Saehsens, t. III, f. 41. 

Dr. WALLICH evidently himself saw the typical (largo) form foraminated, as 
appears by his sketch of 7 Oct. 1855, which, as it was the first delineation of the 
true conjugHtion of D. Swartzii, 1 have reproduced in facsimile. He says, ^showing 
how two filaments of Dewnidium unite to form the broad ragged-looking sporangia! 
filament. The sporangial cells are full of andochrome, whilst the joints are empty or 
nearly so. * * exhibit the union of the opposing cells just taking place, the fusion 
occ.iiriiig by the contents being thrown out and meeting. The upper part exhibits the 
thro wing-out of the cell-contents in the upper filament, without any reciprocal process 
occuring in the lower one, approximation in the cells not having as yet been suffi- 
ciently advanced*, G. C. W., Mscr. No. 77; T. XIX, f. 8. 

The copulation of D. Sicartzii was noted by the illustrations author of the spe- 
cies in t. 491, f. 3, Svensk. Bot.; and in the same year (1812) in Disp. Alg. Suec. 
Ill, p. 34, he says post copulationem ad utrumque inarginem solutis! It remained 
however for WALUCH, in 1860, to describe the actual process: The fikmento engaged 
are invariably placed parallel to each other, and although cells here and there appear 
to be abortive, the entire nufnber for which there are pairs gradually become fused 
together. . . . The process takes place iu the following order. From the base of one 
of the constrictions a minute SHC is protruded. As it extends in size, the adjacent 
lobes are pushed widely nsunder, the proximate angles become turgid, and the endo- 
I'hrome, which hns Itecome condensed at this point, is gradually poured into the sac. 
The already conjugated cells are kept asunder by their enclosed sporangia, at a dis- 
tance nearly equal to the diameter of the filament. The, elongated sacs at first simply 
impinge upon each other. Shortly, however, they become incorporated, the interposed 
portion of double cell-wall is absorbed, the contents of the opposed joints coalesce, 
and form the large oblong or circular sporangia! bodies whirh we find occupying the 
enlarged common cavities between the two conjugated filaments. Lastly, the sporangia 
remain for a time encysted as just described, but eventually the common cell-wall 
become* either broken up or absorlx?d, the sporangium is invested with its own proper 
tunics, and, separating entirely from the parent filaments, it wanders forth on its own 
peculiar reproductive mission*, G. C. W., Desrn. Beng. pp. 190, 191. 

The . zygospores, like the Euro|>caii ones, are oval, and are 35 X 30 fi in their 
diameters, 

The tyf% form is to be met with both having and also wanting the oval fora- 
mina' upon which alone the genus Aptogonum was founded by RALPS for the conge- 
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nerie species D. aptof/onmii; both b and c are normally 'foraminated', us tilso arc tht 
two succeding species. In the end view, the sides of D. Swartzii are concave, 
//aft. a, 1), c, Bengal; a, Northern India; also Khnsia, (i. VON L. 

2. D. Bengalicnni, n. sp. (). Swartzii var. ft WALLICH Desm. Beng. pp. 189, 11) I, t. 
1 VII, f. -2, 3, 18HO; Msrr. No. 73, 1855). 

Habitu fere /). Swartzii AUJ>H M cellulis lV a -plo hitioribus qunni longis, medio non 
profunde incisis; incisiira mediana cuneatc aperta interne rotundata, raro cuneata; api- 
eibus in medio incavatis ('foraminatis') fasciis projicientibus truncatis; angulis latcra- 
libus rotundatis non angulatia nee deritatis; membra na glabra. A vertice visum tri- 
angulare, lateribus medio distincte convexis, apud angulos parum attenuatis, nngulis 
rotundatis. Mcnsuriv sunt: 

Long. 1820, lat. iJ8, lat, apic. 1516 ^. 
> 17 , 26, 12 f*. 

19 , > 27, 14 /*. 

16 , 24, * 16 p. 

T. XIX, f. 13 a, W. B. T. ad nat,; f. 3 b f after WALLICII Mscr. 1. r.; g. 
cell, cum parasit. endophyt.? after G. 0. W,, descr. abest! 

The front view looks as though intermediate between Z). Swartzii and D. apto- 
fjonwn. It differs from both in front view in its rounded sides which are not ;t all 
angular, and also from the latter in having the sinus of diverse shape; but in the 
end view the diversity is most apparent, whereas that of the two species cited shows 
decidedly concave sides, those of D. Benyalicum are decidedly convex. With respect 
to the cuneiform apical processes, (the 'cushions' of WALLICH,) they do not appear to 
me to exist in the youry colls, but when older the 'foramina' appear between the 
fronds, and with them the little processes come simultaneously. In specimens from 
Khasia these processes were very narrowly cuneate. 

Bengal, G. 0. W. 1855; East India, from Utricularia fasdculata; Kha,sia, from 
Utric. * // G. VON L., 1889. 

3. D. mptogonum BREB. (Alg. Fal. p. 65, t. II, 1835! MENEGH. Synops. p. 203, 1840; 
KOTZ. Phyc. Germ. p. 141; Spec. Alg. p. 190; Odontella desmidium Emi. Infus. p. 
158 pro p., t. XVI, f. 4, 1838; Aptoyonum desmidium, RALFS B. Desm. p. 64, t. 
XXXII, f. 1, 1848; BREB. Liste, p. 119, 1856). 

Long. 15, lat. 26 M, after WALLICH Mscr. No. 54 b. 

Although WALLICH in Desm. Beng. has omitted this species, his sketches in 
Mscr. are umnistakeable. The sides protrude but little and the lateral angles are 
nearly rounded; median incision small, acute; much like the Italian form represented 
by DBI.PONTE (Aptogonum desnwlium DELP. Desm. Subalp. t. Ill, f. 1). As in the 
European plant the sides, in the vertical new, arc concave. The plane form (/* Khrw- 
bertjii KTZ. Sp. Alg. p. 190; Aptogonum diagonum DELF 1. C M f. 6 10, has not been 
observed in India. 

Bengal, G. C. W.; East Bengal, from U. fasdculata, G. v. L. 

4. D. Bailey! (KALFB) NORDST. (Alg. et char. p. 4, 1880; Alg. N. Z. p. 25, t, II, 1888; 
Aptogonum Jiaileyi RALFS Br, Desm. p. 208, t, XXXV, f. 1, 1848; WALLICH Desm. 
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B'iir. p. 191, t. VII, 1860). Following the example of DR. NOUUSTBDT, in N. /. 
Alp:, p. 27, I thus arrange the fornis of this apecies: 

". genuina NORDST. Cellule margine fere Integra*, sub-reeta?, s*u|>e crenulia 2 distan- 
tibus iiiinutissimis ornafcr. Sponc late elliptic^. 

F. minor (Aptogonum Bailtyi, RALFS BP. Desui. p. 208, t. XXXV, f. 1; Dwm. 
Itaibyi WOLLK Desm. U. S. Araer. p. 27, t. II, 8, 9, 12?; NORDST. 1. c. t. II, f. 4, 5). 

Long. 1922, lat. 2224 /u, 
Not yet noted from India. 

"F, major (WOLLK) 1. c. f. 10, 11). Zygospore large, oval. 

Long. 30.535, lat. 8644, zyg. diam. 36 X 22 ,. T. XIX, f. 11 
Hcngal, in WALUCH'S material. 

rwr. [t. Bengalense NORDST. (1. c. p. 27; inclus.? D. tetowjtmum DELP. v. excavatum 
Sen. \ AH. Afgh. Alg. p. 247, * V, f. 25; Apt. Baileyi WALLICH Desm. Beng. ex p., 
t. VII, f. 7, 9?). Cellular *ine raedio late excedente (crenis parvis?). Sjwras 

fere eirculares. O. N., J. c. 

Long. 20.5, lat. 23 ^, G. C. W. 

18 , * 23, diam. zyg. 18.5 ,u. T. XIX, f. 10. 

;'. coelatam (KinciiN.) NORDST. (Desmidiwn coelatum KIRCH. Alg. Schles. p. 133, 1878; 
Aptofjonum ^/>. WALLICH Mscr. No. 55, ex p.) 

a. (Vlluhu tiKirginc inedio irregulariter incavatue. 

F. trigona, tumid at the sides and not constricted under the angles in vert, view; 
F. i-gorin in the same view with the sides a little incurved. Connecting processes 
circular in the Indian specimens. 

Java, NORDST! Alg. Char. ,p. 4; Bengal, G. C. W. Long. 1719, lat. 2223 //. 
In this form the centre is not distinctly incised, but rather incavate. 

b. Cellular margine inedio incisa*. 

F. Italica (KAC.) NOKDST. 1. c. (Aptoy. coelatum R var. 3-gonum , RACIB. Desm. 
Polon. p. 66; Apt. /laileyi, DKLP. Desni. suhalp. p. 62, t. Ill, f. IK 19). Cellulw 
a vertice visas convexa) vel laterihus subtumidis. 

This seems to be an ordinary 3-angled form with incised sides, and it is hard 
to comprehend why RACIBOHSKI did not include the quadrangular form (Apt. tetra- 
gonum DKLP. 1. c. p. 63, t. Ill, f. 20 23) also under his /. Italica. The diffe- 
rence is hardly sufficient to constitute a 'variety 1 ! 

c. f. Polonlca, (RAC.) NORDST. 1. c. (Apt. coelatum B var. trig. 6, /. Polonica RACIB* 
1. c., t. 5 (XIV) f. 6. Cellulw a vertice visue lateribus subconcavis. 

This is a very curious form, the concave sides being unique for this species. 
b and c not noted from India. 

undulatum (MASKBLL) NOHJXST. ]. c. (Aptog. undulatum MASK. N. Z. Desm. p. 302. 
t. XI, f. 1 4; non D. undulatum CORDA). Cellular margine convexo leviter angu- 
lato-triundulatae; a vertic( visa 4 regularitcr triangulares arigulis rotundatis, lateribus 
fere rectis. NORDST. 1. c. t. II, f. 8. 
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From the tig. of No K DOT. 8 b it appears that the sides in vert, view of the 
form, 3-gona, are very convex and unccmstricted at or towards the angles; 'cushions* 
broadly cuneate. 

NORDCTEDT gives the siae as long. 18, hit. 27 /<. 

Not seen in India. In this, and the above forms, I have copied, for the most 
part, the descriptions of Du. NORDSTKDT. 

Indicant, ri. f. Cellula? margine medio rotundatai non einarginata* nee incistc; 3* 
gontu (f. 4-gona non visa). WALLJCH Mscr. No. 54 c; having convex edges. The 
end view of joint is triangular and exhibits 3 minute narrowly cuneate hyaline 
processes at the points of cell-junction*, G. C. W. T. XIX, f. ">; the rounded pro- 
jections are hardly so prominent in my figure as in WALLICH'S 54 c. In vert, view 
the sides are convex, contracted somewhat towards the* rounded angles. 

Nakoorhyall Tal, G. C. W., 1855. 

Wnllichlt, n. f. Cellulre margine ceritrali elevatte et reete truncate, crenis vel iuci- 
suris nullis. 

WALLICH Desm. Beng. t, VII, f. 5 (not very good!), 6, 8; Mscr. Nos. 54, 74. 
In this the sides of the 3-anglcd form in vert, view are as the preceding, but with 
round, not cuneate, processes at the angles; in the 4-anglcd form the sides are 
nearly straight. This form or var. seems to be the analogue in this species of the 
truncate form in /). Swartzii. Zygospores oval, membrane moderately thick, smooth. 
3-gona long. 1920, lat. 2225 <". 
4-gona * 20,530.5, lat, - long., G. <"'. W. 

I Mam. zygs. 22 X 17.5 //. T. XIX, f. 4. 

Bengal; Northern India. 

From the various figures in WALLICH'S Mscr. 1 feel convinced that few of hi 
Bengalese specimens were laterally crenate, though 1 think that DR. NORDSTEDT'I 
dicta upon the crena* in this species, Alg. N. Z. p. 26, are perfectly correct, espe- 
rially as regards the typical form. In this the specimens of /. major, as figured, 
were often gently incurved at the sides. The connecting processes or 'cushions* 
seem liable to variation from narrowly cuneate to circular in shape. 

In the interesting example of this sp. in conjugation seen arid figured by me, 
t. XIX, f. 9, the connection of the cells is more clearly shown than in WALLICH'S 
No. 74 Mscr.; I cannot, however, state clearly to which form they appertain. 



DR. NOHDSTEDT, Alg. N. Z. 1. c., remarks upon the torsion of the filaments in 
this genus; for rny own part I cannot but agree with WALLICH, Desm. Beng. p. 186, 
that the 'twisting is hardly to be deemed natural: i. e. ^during their unrestrained 
growth in their native element.* Dr. W. adds, that he had ^repeatedly examined fila- 
ments . . . without compression of any kind, in which no torsion, or but a slight 
amount of it, was manifest.' Remarks, therotbi'e, upon the number of frond* in a 
'convolution' arc somewhat doubtful. 
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Gen. 25. Didymoprium, KLTZINU. 

rhycol. ficncrulU p. 105, 184;i; .Sp. Alg. p. 189, 1849; iUi.rft Br. Desiu, -p. 56, 1848; tuut. char,; 
hum sect, a, nun h r, UK BAK\ Conj. p. 76, 1858). l>rsmidii sp. a uc to rum restrict!; celluta phis mmm com- 
press*, tnepe 2-atigitlata', sine processubui inttrcellularibui. 

. D. eylindrlcum (GKKV.) RALFS (in Annals N. H. vol. XVI, j>. 10, 1845; Desmidium 
cylimlricuiH, GKKV. Scot. Crypt. Fl. p. 293, 1827; KC'rz. Synops. Diat. in Linnaea p. 
614 (separ. p. 86!), 1833; RALFS in Annals vok XI, p. 373, t. VIII, f. 1, 1843; MB* 
NKOII. Synops. p. 204, 1840; et auct. nonnull.; Arthrodesmu*? cylindricus EHRB. Inf. 
p. ,142, 1838; Hyalothevn cylindrica, EHR. Kurze Nachrichtc, 1840; Desmidium com- 
jn-ffisum ('oiti)Ay Obs. Micr. p. 18. (p. 203?), 1840; Didymoprium Grevillei, KCTZ, Phyc- 
Gen. p. 166, 1843; Phyc. Germ. p. 141, 1845; RALFS Br. Deem. p. 57, t. II, 1848). 

Long. 32, lat. 54 u. 

One specimen only seen. 

Northern India, J. S. 

. D. graeillceps* NORUST. (LAGERH. Bidr. Am. JDesm. Fl. p. 228 f t. 27, f. 2, 3, 1885, 
as Desmidium gracilice^s, Desm. quadrat urn NORD&T. ft graciliceps NORDKT. W. and 
N. Alg. Exsicc. 367 et 554; Didymopriwn? yraciliceps, NOBDST., Alg. N. Z. p. 25, 1888)- 

Ix>ng. 18, lat. 26, lat. apic. 23.5 t u. 

Centra] India; only 4 cells seen, apparently not common. 

[f. intermedia. This is the D. quadra turn of JOSHUA, 1. c. p. 635, t. XXII, f. 3. Bri- 
tish Burmah, W. J.] 

Note. I would deprecate the total fusion of this genus with its near relative 
Desnridiurn, except perhaps as a sub-genus. To me the greatest difference is the fact 
of 'Didymoprium being without the small intercellular connecting processes so charac- 
teristic of Deswidium; I have therefore proposed the fact of their absence as the chief 
ground of the restoration of KCTZING'S genus to its pristine rank, although with altered 
characters. It is true that the apical parts of the cellules are not always totally io 
contact, partly only touching each other> but still apical connecting 'cushions' are 
wanting. Gfr HAUFTFLEISCH, Zell. Desrn. t. I, f. 39, 40, 45, 52. 



Gen. 26. Phymatodocls, NORDST. 

(Nonn. Alg. Bras. p. 19, 1877; Hedwigia, p. 79, 1878). 

Not yet observed in India. 

On t. XXI, f. 9 are figured 2 cells, one of which seems abnormally produced 
at the angles, after WALLICH Mscr. No. 326. DR. WALLICH styles it a Je n* sais quoi, 
and places it among the lower Algae. I at first deemed it tu be a compressed or 2- 
angled form of Desmidium Baileyi, analogous to the corresponding form in D. apto- 
yonum. However, it has been suggested to me that these doubtful cells pwsibly may 
be those of a Phymatodocis sp.; perhaps abnormal? certainly in an abnormal position. 
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<Jcii. 27. Leptozosma, TIKNKK. 

(On Dem., J R. Micr. Hoc. p. 934. t. XVI, f. 2) 

Nothing nearer to this than I). </r<icilicef>*. supra, has been observed in India. 

The Kev. F. WOLLE, in Torrey Bull, p. 58, 1886, did me the honour of criti- 
cising the form I described 1. <*. attributing it to D&unidium (Diilymopriwn!) quadrn- 
tum NOKDST., (Norges Desm. p. 49, f. 24) nearly a* figured in t. XLIX, Desm. I). S. 
A. The fig. No. 5 is riot qua<lratum but pviciliccpt* i;ar. conttnctnm* NORDST.; this 
however does not invalidate the fact that Mr. WOLLE has considered a thick-trailed 
cell as a young DesmicMbrra! LAGKRHKIM (Krit. Bemerk. Desm. p. 536, 1887) did not 
fail to observe this. NORDRTEDT (Alg. N. Z. p. 25) considers that it looks as a 
Didymojnium (ffraciticep* or an* allied form) viewed from the side*. This 1 frankly 
grant, but what the plant really is I know not! 



Gen. 28. Gymnozyga, EHRB. 

(Bed. MoniUbcr. p. 212, 1840, sec. JACOB* ; KITH. Phyc. Ofrm p. 140, noU! 1846; Bnm^utina, Kin. I. r. 
p. 140; Didymoprium, RALK ex. p.; Avmtdfum, RALPH ei BufeB. ex. p.; Hyalothtca, BR*:I. ex. p.). 

I. 3jm. MPAillforalSy EHRB. (I. c.; JACOBS. Desm. Danmk. p. 213, 1875; />#mu/ium bnni- 
bufiinum, BR^B. in Chev. Micr. p. 271, nomen solurn! 1839; MENROH. Synops. p. 204 
(sp. ined.! sine descript.) 1840; Rambusina lirebis^onii, KCrx., 1. c. p. 140, 1845; Sp. 
Alg. p. 188, 1849; BREB. Liste, p. 119, 1856; Dfsmidiuw liorreri, RALKH Annals v. 
XI, p. 375, t. VIII, f. 4, 1843; HASSALL, Br. Fr. Alg., p. 343, t. 83j f. 9, 1845; 
Hyalotheca bambwiua* BRKB. in lilt, ad RALF&, 1846; Didymopriuw fiorreri, HALPS 
Annals v. XVI, p. 10, 1845). 

Long. 2529, lat. 2023 u. 

Northern Irfdia, J. S.; Khasia, ex Utricularia */>., G. VON L. 

These cells are a little longer and narrower than the corresponding Knglish form. 

Neither this genus nor DiJymojjriuin is represented in either WAIJ.ICH'S Mscr. 
or his gatherings from Bengal. 



DR. NoiinsTEirr, De Alg. et Char.,, No. 3, Nov. sp. Desm. Bras. 1889, divides this 
gpnus into the following sections (snh-genera): 

A. Evgynnoiyga. Cellule non armatflp. 
Typ. sp. 6 raoniliformis. 

B. HoplMjrga. Cellule aculeis armatap. 

Typ. sp. G. arrnata. LOFGR. et NORUBT. 1. c. 



Gen. 29. Hyalotheca, KCTZ. 

(KHEF.NBRRo, nomen soJum, (lecr. invalicUl 1840; KOT^ Phyc. Germ. p. 1401 1846; sec. Wrm. Got). 8otv. 
p. 47, 1872; Mixotceniuvi pro p., DELPONTI Dei. Sub. Alp. p. 60, 1878). 

I. H. diMilleis (SMITH) BREB. (in RALPS Br. Destn. p. 51, t. I, f. 1, 1848; in litt. ad 
I 1*46; tinifwii di**iliewt. SMITH. KngK Bot. t. 24fi4, 1812; I)e*iHi<iwm 
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, BR*B. Alg. Fal. p. 65, t. II, 1835; MENEOH. Synops. p. 204, ex. p., 1840; KALFS 
in Annals vol. XI, p. 374, t. VIII, f. 2, 1843; Dt*midinm limbatiim, ( HAtrv. Alg. 
Norm. f. 6, 1836, sec. MBNH.; Glceoprium //miftan*, BERKELEY in AnmJs v. JiVI, p. 
11, 1845; Hyalotheca murosa, Kf'rz. Phyc. Germ. p. 140, 1845; Sp. Alg. p. 187, 
1H49). Forma* varirc? WALLICII Mscr. No. />2. 

Long. 1333, lat, 1739 iu. G. C. W. 1. <. 

The lUmensions of the larger cells, as given by WALLICH, appear very great, hut 
he i a very careful observer and hence probably correct. In the figure cited tho 
sides of the cells are very faintly incurved. 

Raneegunge; July, Oct. IHoJi. 

[H. dissilien* v. trident ula NORDST. (Norg. Desrn. p. 48, f. 23) is noted by KOY 
in DICKIE'S Algae from the Himalayas.] 

2, H. inucosa (MKHT.) KURIL? (Kurze Nacht.? 1#40, sec. RALPH; RALFS Br. Desrn. p. 53, 
t. I, f. 2, 1848; Confma mitcota MKIITBNS. Hillw. Br. Conferva t. B, 1809; GUw- 
priuin mvcosum, KALFS Annals, v. XVI, p. 11, t. Ill, f. 6, 1845; HASS. Br. Fr. Alg. 
p. 346, t. 83, f. 5, 1845; Hyalotheca \fert*>n*ii BRKB. in lift, ad KALFS, 1846; Hyal. 
Ralfsii, Kf/T/. Sp. Alg. p. 187, 1849; Dt*mifHum WHCOMHH ex. p. MKNOH. Synops. p. 
204, 1840; Desm. limhtituiH, var. initcosnm CHAI T V. I. c.; Mixotuwimn armillare, DELV. 
Desm. Sub-alp, v. 50, t. I, f. 1319, 1X73). 

a. Long. 1517, lat. 2021 n. 
Northern India. 

b. Long. 1318, lat: 10 12 ,"; see. WALLICH Msrr. No. 47. 

The latter might stand as car. ft elongata? The description and the sketch show 
the normal filament, but of small si/<e and elongated. 

Raneegunge. 

8. H. undulat* NOKDST. (in WITTII. et NOKDST. Alg. Kxsic. No. 248, &c., 1879?) rar. 
prodncta, n. vr. II. parv, celluhp circ. duplo longiores quam later, cylindricir, sint 
process! i bus iutercellularibus; medio leniter constricts, apicibus rotund a to-planie; cellulft 
nonnullce cum incisuris "pnrvis a latero (divisione incipiente?); corpuscula amylacea due 
in quaque cellula; inembraria glabrn; filis elongatis. Tubus mucosus non obseryatiu 
est. A vertice visa circularis? Sec. G. C. W. Mscr. No. JH. 

Long, 1516.?, lat. fi.5 8.?, lat. apic. 45.7 ,u fide G. C. W. 1. c. f. XVHi 
f. 15, X circ. 700. 

This seems very near to / amlultfn XOK&OT, (W. & N. Alg. 248 f ?bfy 561 et 
806), but I have not seen this plant. The Indian form is longer and of lew Aiwnfctei 
than the American one of \VOLLK, Desm. U. S. Ainer., p. 83, t. IJII 9 f. 8, 0f w/hicJ 
he gives the lat. as 9 12 ,. 

4. H. Indlca, n. sp. H. parva, ce]}ula> paullo longiores quam latsp; cylmdrica\ medic 
sub-acute inciw, incisura cellulum circumartibienr^; fila elongate. Nuclei cellularun 
duo, radiati. Tubus mucosns latus. Form IP: 

a. minor. Long. 10^15, lat, 9 11, lat. apic. 7 /i. WALLICH Mscr. No- 61. T 
XXII, f. 17, 

b. major. Ung. 1315, Int. 1, lt. apic. 1118 11. T. XIX, f. IJk 
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Bttboosole, 23 Nov. 1855. 

5. H. Minima, n. HJ>* H. minima, ccllulu* paiilio Ifttiores <|IIHIII longrB, iiln loniutntcs, lu- 
teribus sinuatis; rellulis a f route sub-quadratic-is, atiguli* HU|M*rioribus Adhur<mtibuA, 
media parte apicuin apert*? luteribuH ant pnullo incurvati* vcl minute mcdin incisia. 
Nuclei? Tubue luucosua? 

. 811, lat. 911.5, Int. apir. 8 H.ft yu. T. XXII, f. K>. 



Hyalothecn inigbt be divided into 2 sub-genera: 
A. MUotoniain, DKLPOWTE 1. c. Cells with raised annuli or band*. N en rest to Gvm- 

nozyga. 

Typ. sp. H. tnucosa. 
R. Hjralotheea (sons, strict.) Cells plain or indi*tinctly angli*]; sides slightly in< ined or 

undulate, not annulate*. Nearest to the Zygnemcii'. 
Typ. p. H. dissilien*. 



Gen, 30. Pa^etophila, Wrrrn., Msrr. 1K83. 
Wrrm. in Snons och Itoni Flora, tine deter. I sjn., VMonopltH WITTR. 

Algologists will be glad to see a description of this peculiar genus, and of ite 
single species /'. SpdiKjIwgiana WITTR. Of eourfte it is unknown in India. 

(A generic locality eannot be assigned, fid hitrriw warta* snlis. \V. H. T.) 

Summary of the Desmidteae. 
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Those percentages of species may be usefully compared with the rather remarkable 
results given by Dr. R. Bouvr, in Desraidicernas uthredning i Norden, p. 109, 1887. It 
appears that the percentages of Mierasteriae, Euastra, Doeidia, and Xanthidia are greater 
in the warmer climates; while Closteria, Cosmaria and 1'enia give a higher percentage in 
the Arctic & Suh-anir regions; the percentage of Staurastra (excepting Spit/bergen and 
Beeren Island) is about the same as in India. 

Ord. III. ZYGNEMEJK, MKNKCJIJ. Orgaimgr. p. 33, 1838. 
Gen. 1. Zygnema, A<ii>i!. 
* 2. Zygogonium. K( rx. 
> 3. Spirogyra, LINK. 

The gatherings include fragments of plants belon^in<r to these genera, but, except 
one doubtful Siroiji'fl, all are infertile and indeterminable. 



Ord. III. MKSOrARPK-K, I)B BAUV. 
Gen. I. Mesocarpus, MASS. 1843. 

1. 1. parYulus (HAM.) OF, BARY, Conjug. p. 80, t. II, f. 15; HASS. Alj/. p. 169, t. XLV, 
f. 2, 3; 3/. fipknih'HAt KIT?.. Tab. Phyc. V, p. 1; Sp. Alg. omissns? Sphierocarpus 
parvulus HASSALL Annals v. XII, p. 187, t. VII, f. 16. 
Northern India. 

Gen. 11. Staurospermum, KITX. Phyc. Gen. p. 278, 1843. 
1. 8. sp. 

Central India. 
Fragment in which the conjugation of two threads is incipient. 

Cohor* 2. SIPHONED (GKBV.), J. G. AGARDII. 

Ord. I. < 1 HARACIKyK (NAG.) WITTR. Gotl. Sotv. p. 32. 

Gen. I. Ophiocytium, NAG. 1849; Closteridiuw. RKINSCH 1888; 

Keiiwkiclla, DK Toxi 1889. 

1. 0. eoehleare (KicHW. 1M7) BRAUN 1855 Alg. unic. p. 54; Sinro<K*nut cochUari*, 
Eicnw. Nachtr. Inf. p. 301, t. 8, f. 4; fide \VITTR. 

2, 0. migus NABO. (Kin/. Alg. p. 89, t IV A, f. 2, 1849). 

Northern India. 

Gen. 2. Characium. BKAUX in KTZ. Sp. Alg. p 208. 
1. C. angusUm, BRALN Alg. Unic. p. Hfi. t, III B. 
Northern India, on decaying Algie. 

Gen. 3. Hydrocytium, BRAQN Alg. Unic. p. 24. 

1. 11* macroaporom, n. sp. H. dimensione inregularis; ceUula ovata, apicibus ^Qominata 
(fere ut in H. acwninatwn, BRAUN) sed tube parvo vel foAraine apical! instructa; 
sporis 2 4 magoi* ionge ovalibus includentibus. 
Long. 50, lat. 39 /u. 
58, > 45 ~ 
7 65> 52 > 
Spores 39, > )9 
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T. XX, f. 32; also in WALLICH Mscr. No. 339. 

WALLICH says, the apical processed ar* ^traversed by a very delicate tubular canal.* 

Cohors III. TJUCHERIACEC, J. E. ARKSCHOUG. 
Ord. I. VAUCHERIE.E, DECAISNB. 

Gen. 1. Vaucheria, DC. 
1. T. p., in fragmentary condition only. 
Bengal; Central India. 

Cohors IV. YOLYOCINKJE (HKB.) CORN. 

Ord. I. VOLVOCE^:. 

Geu. 1. Pandorina, BORY; PRINGSHEIM; sec. NOKDST. 

1. P. niorum (Bouv) EHH. Infus. p. 53, t. XI, f. 33; PRINGSHBIM, Copul. d. Zoosp., t. 17, 
18, f. 17. 

Central India. 

Gen, 2. Eudorina, EHRB. Monatsb., 1831. 
1. E.l Walliehii, n. sp. WALLICH Mscr. No. 347. 

The description WALLICH gives is as follows, A group of eight globular bodies 
(enclosed in orbicular cells) having a green endochrome within; ranged in two regular 
squares, one above the other, but twisted round, so that the lower are seen between 
the upper cells. They are enclosed in a delicate, almost invisible, mucous matrix. 
and are thereby retained in position. G. C. W. 

Diam, interior cell 8.59.7 /u; diam. outer cell 6065 p. T. XXI, f. 10 X 
cire. 400. 

Gen. 3. Gonium* MOLLER 1773. 
1. B. pectorale, Mtill. Verrmum &c., p. 60. 
Northern India. 

Cohors V. CHLOROZ008POBEJB, J. E. ARESCHOUG. 

Ord. I. PALMELLACR, NAG. Einz. Alg. p. 61; emend. 

Gen. 1. Oocystis, NAG. 

(in BKAUN Alg. Uuic. p. 04, Genus Naegelianum ineditum, species (O. Naegtlv Ba.) IOT mioiuie rura cdlulit 
viridihus, mine solitariw, nunc binis, quaternis aut octonis cellulu inatricali merabrunacea firmu simplifci 

inclusia.*) 



1. 0. AptoaBrica, n. sp. Cellule byaiinto globosa*, interne familias 2 8 celluhirum ellipti- 
carum mcludentes. Cellula? Juveniles forma irrogulariter 8ub~spha?rica\ 

Diam. outer cell 65; inner cell long. 82, lat. 1* f*. 

In Mscr. No. 829 WALLICH depicts the yeung cell as irregular in form, and 
with 8 small elliptical internal cells. The mature form, WALLICH No. 362, is quite 
spherical, and shews internally 7 large daughter-cells. This fora seems near to the 
0. <jigas, an Irish plant* of AUCHER, in Dubl. Club Proc., J. Mic. Sci. p. 105, 1877. 

2. 0,! mammlllata, n. sp. (X sub-circalaris, paullo lorigror quam lata, apicibus paullo 
depressis; apice in centre rotundata vel distincte mammillato' divisk) verticalis; a ver- 
tice visa perfecte c^rctilans. WALLICH Msor. 186, 188. 
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jr. 18, Int. 15.3 ^, G. C, W. T. XXI, f. 14 X 1500. 
S O.f brunaea, n. sp. WAI.LICII Mscr. No. 348. 

Cell with pie brown murouS contents, of an oblong form, contained in a pro- 
per nirtiihrmu', having 2 orbicular cells placed in the direction of its long. axis, which 
nearly fill np the entire length, and arc pressed closely together at the centre. These 
cells iip|*wr titled with |>erfcrtly clear colourless fluid or mucus, and have at their 
inner margins eaeh a reddish-brown granuhfr nucleus. Outer cell membrane punctated.* 

<;. r. w. i. r . 

Long. S8 t lat. 27 A. T. XXI t f. 7, after WALMCII, X 600. 

(Jen. 2. Nephrocytium, NAo., Ein. Alg. p. 79. 
1. N. Aimrdhianiiin, NAO. 1. e. var. minus, t. Ill (\ f, d e f . 
Diuin. cell. 9 12.* (A. 
Northern India, J. S,; Eastern India, ex Utricularia jitxuosa, G. v. L. 

(Jen. 3. Raphidium, KCxz. Phyc. Germ. p. 144. 

I, R, aclcnUre, BRAIN in RABII. Exs. No. 442; Ankistrodetmus acutissiwui, ARCH, in 
Mirr. J. t. XII, f. 44 5C, 1862; CloHerium *ubtile, BREB. l.iste, p. 155, t. II, f. 48; 
Rlnij>kidni)n ^olymorphutn var. y aciculare, RABH. Alg. Ill, p. 45.) 

Long. 3548, lat. 2 2.4 //. 

Northern India. 

This little plant is usually (see. ARCHER in Mic. Journ. p. 255, 1862) deemed 
to be the same as Clotterhun Griffith ii BERKELEY (Annals, v. XIII, p. 256, t. XIV, f. 
2, 18r>4), but the latter is much larger, long. 65 85, lat. 4 5 /*, and truly a Clo- 
sttrinm. Mr. ARCHER'S views as to the relation of Clot, subtile BREB. are in all pro- 
bability correct; but I must, with due deference, doubt Mr. JOSHUA'S observation 
(Burin. Desm. p. 652) C. sutyile BREB. Conjugated, with quadrate zygospores*, and 
consider that Mr. J's diagnosis of the species was in error. 
8. R.? spiral*, n. sp. Cellulis longis acntis, spiraliter contortis; in lasciculis con^uuctis, 

Long. 32, lat. 2.* /i. T. XX, f. 26 X 850; after WALLICH Mscr. No. 316. 

Gen. 4. Dictyosphaerium, NAG. 

I. 1*. rerJforme? BULNII. in Hedw. II, p. 22, 4. II, f. <J; RABH. Alg. Exs. No. 789; Fl. 
Eur. Alg. HI, p. 47; ARCHER in M. J. Sci., p. 65, 1868. 

F. major, n. f. 

Cell. long. 25, lat, 917 <M. WALLICH Mscr. No. 332 B. 

Dr. WALLICH says A mass of kidney-shaped cells, some single, some double- 
attached back to back, or having smaller ones inserted by their convex edges into the 
concavity of the larger ones . Each cell or double cell it attached to a pal* pink 
stein by slender filaments of similar colour*. 

T. XX, f. 28, after WALUCH. 

[I regret that Dr. WALLICH has not figured a whole group, but only A couple 
of cells; from his description it seems stipitate, and if so it is a Cosmodadium (larger 
than either C. pulcheUvm BREB. or C. Saxonicum DE BABY)! Should this form even- 
tually prove to be a Cosmodadium it might stand as C. Btilnheimii, NOB.] 
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Gen. 5. Hydrocystis (gen. ad interim). 

1. H. hydrophlla, n. sp. rellala sphaerica achroa hyalina, supra superficiern colhilas reni- 
fornies Vel elongatas virides (apice sa?pe brunneas vel purpurascentea) adpresjws fercns. 
Cellula in central! parte nucleata, ut 01. Wallichio visa: interne mucosa? 

Diam. cell. 72; long. cell, exter. 28 57 y lat. 2025 /w. T. XX, f. 27 X 200 
after WALLICH Mscr. 332 A. 
Baboosole, Oct. 1855. 

Gen. 6. Gloeocystis, NAG. Einz. Alg. p. 65. 

1. 6. sp. G. vesiculosa* NAG., 1. c. accedens Bed paullo major. 
Central India, 

Gen. 7. Botryococcus, KTZ. Spec. Alg. (Appx.) p. 892, 1849. 

1. B. Braunii, KTZ. 1. c. 

Malabar, ex Utricularia stellari, G. v. L. 

Gen 8. Gloeotaenium. HANSGIRG 

in Sitz-brr. d. K. Bflhm. Oet. p. 10, 1890; Nova NoUrisia, pp. 264 5, 18W; STOCKMAYKR in Site-bur. K. K. 

Zool.-bot. Gei. Wien, Bd. XLl, 1891, c. icones. 

1. G. LoitleNbergerianam^ HANSG. 1. c. WALLICH Mscr. 340, 348, 

Dr. WALLICH says, The cell has two membranous coats, one hyaline and conti- 
nuous, the other (opaque) with apertures in it made by a broad central band. In 
front view (ab) the apertures are elliptical; in side view (cd) of very paradoxica 
form, in this view the bands are continued upwards, with truncate extremities, pro- 
longed and rounded at the central portion of the ends.* . . * The cell having burst 
and discharged its contents, by rupture of the junction pf one longitudinal baud at 
each or either side of the transverse band (e) the spore cells (f) are ejected. These 
are 5 or 6 in number, each having a projecting process attached; and being purtially 
tilled with green granular endochromcji Ip original cell 2 endochrome masses. The 
outer membranous coat is purple or purplish- brown, the cell-contents are vivid green, 
iu colour. 

Long. 48, lat. 25 33; spores long. 0, lat, 8 /i. 

The plant figured by WALLICH conforms well with the 2-celled form of STOCK- 
MAYER'S description, 1. c. 

T. XXI, f. 12, after G. C. W. 

It seems very dehateable as to what position in classification this Alga shall take 
but observers will hardly agree with the existing suggestion that it is near to 
Spixtiania (or any Desmid); the name of the new Order, proposed to include it, 
Pseudodettnidiacece, is, to say the least, rather misleading. In all probability it is 
nearer to Gloeocystis and Tetraspora than to the Desmidiea*. 
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Orel. II. PROTOCOCCACRjE (MKNGH.) RABH. 
Gen. 1. Closterklium, RKINSOH. 

(Ftra Polyedr Monogr., 'NoUritii p. 510, 1888; HtintckitUa Di TONI Sjlloge Chlor. p. 612, ISS9. 
cytium ex p. lUBtf. FJor. Bur. Alg. Ill, p. 66: WOLLE Fr. Alg. U. 8. Amer. p. 175 ex p., uoti NAG.) 

1. 01. Bengallcun, n. sp. (\ minus, curvatum, serai-lunatum, utroque tine atteouato- 
apiculatum; massas pardulas gregariter formans. Habitu fere C/ojfcrto (Closteridio!) 
ciisjridato BAILEY (in RALKS* Br. Desm. p. 219, t. XXXV, f. 11) accedcns scd multo 
iniyus. 

Long., across arc of cell, 16, lat. 6, long. spin. 5 6 /*. T. XX, f. 26, after 
WALLICH , Mscr. No. 322. 

Endochrome granular*, G. C. W. 

This plant is nearest to Closteridium eapitatum (WOLLE) NOB., WOLLK 1. r. p. 
176, t. 158, f. 3 7, from which it differs in the apices being attenuate. 

[There appears to be little reason for the alteration, by Dr. DE TONI in Syliogc 
1. c. of this generic name!] 

Gen. 2. Polyedrium, NAG., Einz. Alg. p. 83; REINSCH Monogr. 1888. 

1. P. tetraSdricam NAG. Einz. Alg. p. 84, t. IV, B 3 f. be. 

Long. 1823, lat 1620, lat. centr. 710 f*. 

ft toravm, n. f. 

In this form one half of the frond is twisted at right angles to the other half. 

T. XX, f. 15 X 600; after WALLICH Mscr. No. 292, f. 2, 3. 
8. P. trigftftmtt, NAG., 1. c., t. IV B, f. 1. 

Long. 10, crass. 5 /*. Sec. G. C. W. Mscr. No. 35. T. XXI, f. 13. 

Bftneegunge, Nov 1855.^ 

3. P. blfidvm, n. sp. P. trigonum, lobulatum, angulos versus attenuatum; angulis pro- 
ductis bitidis; a latere visum lanceolatum utroque fine attenuatum. 

Long. 1317, crass. 4.55.5 ^. T. XX, f. 23 X 1000; after WALLICH Mscr. 
No. 294. 

Can this possibly be a triangular Pediastrum, allied to such a form as P. Stunnii, 
REINSCH, Alg. Frank, t. VII, f. 1 a? 

4. P. protetftmne, n. sp. P. magnum, indistincte lobulatum, 2 3 -go n inn, angirios versus 
attenufttura; angulis magis prod net is sinuatis acutis; a laterd visum (v^gonum) acuto- 
lanceolatum. 

Long. 65, crass. 11 /*. F. 3-gona, kit. s. proc. 3 p. 

T. XX, f. 24; a. f. 2-goim, b. f 3-gona; lifter WALLICH Mscr. No. 287. 

The forms have apparently a habit of crossing each other, which is suggestive 
of Kfttzings Micrastcrias emciata (Syn. Diat. p. 71, t. VI, f. 86); the smuous apices 
are remarkable. 
ft. *.? Sf. Diam. 37, long, sp 2 v. T. XVII, f. 11. 

This form eeems intermediate between P. tetraedivum NAG ajrid enorme RAT.FS 
(cfr REINSCH 1. c. t V, f. 8 b, and VII, f. 2 a. 
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Gen. 3. Staurophanum, n. g. 

Frons plus minus cruciform!*, normnliter 4-partitjt, v<*l 4-lobulata, ad fines ;iut 
nin^ulu ant turcitta, ;tn#u)is vel non product is; an^uli interiores rotunduti; upicibus 2 -3 
den tat is vel ruspidjiti*; a lute re visa lanceolate, tinibus plus minus attenuatis. 

1. 8. rrufUtum (WAU.ICII) NOB. Mirrnxterinx ci-uciattt, WALL. Desm. li<ng. p. 2H|, t. 
XIII, f. 12, I860; G. C. W. Mscr. No. 83. 

F. inajuft, n. f. Long, ct Int. 4854 fi*. T. XX, f. 21, X 870. 
V. uiiiiii*, n. f. > x 2428 M. T. XX, 1. 20, 

Hciignl; Central India. 

2. S. piisllluni (WALLICII) NOB. Micrastenas ]nixiUa, WALLICU 1. <., t. XIII, 1. 13; Mscr. 

No. 80. Both this and the.jirci'eding are bluntly-lanceolnte in lat. vif\y. 

Long, ct lat. 2:>, rras. 10 ^. T. XX, f. 22. 

Under this genus, which is allied to Polyeilrium, NA<;., I would (whilst not in- 
terfering with Poh/tdrin <jcnuina,) include such Htauriforni and lobaU* plants as the l\ 
</raale of HRINSCU, Moiiogr. Polyedr. p. . r >02, t. VII, f. 1 (St. gntcilc (RNM n) Non.). 

(ien. 4. Thallodesmium, n. g. 

Planiula niinuta (pinna?) sul)-orbi<'ularis, in Htratum gelatinosum tcnue nidulHim vel 
lihere iiHtans; ex rellula tinira inargine siiniHta vel incisa pilis rectis lirevihiiH in.str'ucta, 
loedio profunde constrictu, const ituta. Mas8;e chlorophyllaceu^ irrcgulares, ^uh-r;idiatim 
dispositis. 
1. T. Wallkhimnum, n. sp. 

Tnder this I give a little plant of very uncertain location, which at first sight 
looks like a Desniid. Dr. WALLICU, in -Mscr. No. 327, says, Composed of 2 .learly 
identical segments. The general outline is jagged and sinuous, exhibiting an inciso- 
lobate ap|>earance, the edges being furnished with short straight hairs. Constriction 
though not symmetrical in well marked. The cndochrome is in irregular masses, 
disposed somewhat radially; it is more yellowish-green than usual in those organisms. 
The Form is the normal one, and seems to be sub-symmetrical. 

Long. 3952, lat. 3345 n. T. XX, f. 31, after WALLAH; X 450. 
Bengal; common, G. C. W. 

This plant is very peculiar, and seems to be a small aquatic thallophytc. I 
would propose the above name for such a unique form on account of its pseudo- 
Desmidian appearance. 

Ord. III. PKPIASTRE*:, NAEG. 

Gen. 1. Pediastrum, MKVKN, Nied. Alg. p. 772, 1828! 
(Micrasterias, EHRB. et KCrz. ex. p. 1831 1840; non A<;i>ii. 

1, P. ttr*s (EtiRB.) RALRS in Annals, p. 469, t. XII, f. 4, 1844 ex. p.; Micra*tei*ia* 

*, EHRB. Inf. p. 155, t. XI, f. 1; Pediastrum Ehrenbergii (CORDA) A. Br. Unic. 
P- ?. t, V, H f. 2. 

In WAXLICH Mscr. No. 310; diain. 20 /u. 

Forma 1 + 7, BRA UN 1. c. H, f. 4; WALLICH Mscr. 303 d; diam.? 

2. P. 8UmlI f REINBCH, Alg. Frank, p. 90, t VII, f. 1 b; forma. 
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WATJJPH Mscr. No. 313, ex. p. 

Frond long, of lat. 27; sp. inclus. 57 >< 50 p. T t XX, f. 17. 

3. P. simplex, MEYKN, Nicd. Alg. p. 772, t, XUII f f. 1-5, 1828; BRAI-N Unic. Alg. p. 
80; KKINSCH Alg. Frank, t. VII, f. 4. 

WALMCII M*cr. No. 314, f. 1. 

In W/ILUCII I. c., No. 314, f. 11, there i* a form of thia with 9 rays 4 -f- 9. 
.4. P. incavatum, n. sp. 

Tliis small form, of about 22 28 /w diftmHer, seem* to differ in its inravntr 
apices from nny I have observed. WALLICH gives it in his Mscr. No. 314, f. 7. 

T. XXI, f. 21, after G. 0. W. 

Diam. 2228 /u. 

5. P. gradle, Al. BRAUN, Unic. Alg. p. 2; HKIXSCII Alg. Frank, p. 94, t. VII, f. 2; 
forma bidentata. 

Form exactly, as in REINSOH'S fig., but minutely bidentnte at the apices. WAL- 
ui'H Mscr. No, 305. 

Diam. circ. 40 /u. T. XX, f. 16 X 700. 

6. P. rotoU, KOTfc, Phye. Germ. p. 143, No. 8; NAo. Kinz. Alg. p. 95, t. V B, f. 3b; 

non BRAUN, I. c. t. VI, f. 1 14! 

This much rcaeniblee the figure of NAURU I. c., but the apices of the cellules 

on each side of the incision re squarely truncate. WAU.ICH Mser. No. 302, f. 1. 

7. P. Helena*, KUTZ. 1. c., No. 4; RAI.FS Br. Desm. t. XXXI, f. 5V; NAn. 1. c. B, I. 2. 

WAUJCII Mscr. No. 300, 302. (302 = 1+7 + 13 + 15). 

8. P. Boryanum (Tim*.) MKNGH. Synops. p. 210; tfelierelhi Mori/ana, TURP. Mdtn. Mus. 
XVI, p. 318, 18-27; JAnwf. Boryana, KIIRB. Ahhl. p. <>, 183S; fid< BR\0H-; KACIB, 
Ped. p. 12, 1889. 

WAU.ICII Mscr. No. 304 - 1 + 5 -f 11 + l. r >. 
Long. 90, lat. 76 fit 0. C. W. 

9. P. constrict urn, HASSALL, Fr. -Alg. p. 391, t. 86, f. 15, 16, 1845; HAC, Pediast p. 
30, t. II, f. 44; l\ elHptlcum RALPH <^x p. Br. I)esm. t. XXXI, f. 10 cl. 

WALLICH Mscr. No. 312, ab, (both a ct b, 5+11). 
Long. 41, lat. 36 /u. G. C. W. 

10. P. duplex, MEYKX, 1. c. p. 772, 1828; f. aspermn (t\ p*rtu*um var. * a*/tfftin?) 
BRAUN 1. c. p. 93; RACIB. Pediastr. p. 25. 

WALLICH Mscr. No. 298 (1 + 5 + 11 + 14!) 
Frons circularis; diara. 98 p. 

11. P. sp. forraaj; after WALLICH Mscr. 

T. XX, f. 12; W. No. 314, f . 3 f . 13; W. No. 314, f. 4. 

FormsB cellulis confuais; inevolutis? 

Pediastra of curious form (undeveloped?) are not uncommon in gatherings in 
which the genus is well represented. In MEYKN s original memoir (1828), he notices 
such forms under S. duplex MET., f. 1 17. 

Various Pediastra in WALLICH'S Mscr. are not determined. 
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Gen. 2, Coelastrum, NAG. Einz. Alg. p. 97. 

1. C. Indicum, n. sp. Cipnobiurn e plnribus cellulis sphnrice dispositis, constitutum. 
Cellukp fere rotundafrv, conjungentes, membrane cxterna crassa hyalina; eytioplasmnte 
Inteola-viride. Inter collulas opercula visa snnt, forma sub-triangulnria. 

Girnol). diani. 48, diam. cell. 1012 //. sec. G. C. W. Mscr. No. 325. T. XX, 
f. 11, after WALUCH. 

Raneegunge Tanks; Nov. 1855. Common, G. C. W.; British Rurrnah ex Utrini- 
laria sp., G. v. L. 

2. C. distans, n. sp. (*mohium e pluribus cellulis irregulariter dispositis constitututn, 
Cellula* sphsiTiai 1 , isthmis vel processubus brevibus conjuncta* (5 proc. a fronte visis); 
membrana rrassa hyalina; cytioplasmate viride nitente. Inter cellnlas opercula irregu- 
lariter hexagona visa sunt. 

Diam. cellularum circ. 6.5 ft. T. XXI, f. 18 X 1000; after WALUCH Mser. 
No. 317. 

Raneegunge Parli: July. G. C. W. 

8. . sphferiemn, NAG. Einx. Alg. p. 98, t V c, f. 1; KT/. Sp. Alg. p. 195; 1849. 
Eastern India, ex Utricalaria fasciculate. G. v. L, 

Gen. 3, Sorastrum, KfTZ. Phyc. Germ. p. 144. 

1. 8. Npinulosum, NAG., Einx. Alg. p. 98, t. V I). WALUCH Mscr. No. 346. 

Long, cell 13, lat. 9.7 /i; spin. long. 4 ,". 

Bengal, G. (. W.; Khasia, ex Utricnlaria sp., G. v. L. 

(At T. XX, f. 9 is represented a side view of a cell (sp. unknown) with pectinate 
angleal after WALLKMI Mscr. No. 350 a, and my own sketch No. 92. It seems to be 
a Sorastrnm in form, but the size is great; long. 40, crass. 13 t u\) 

Gen. 4. Scenedesmus, MEYEN, Nied. Algf. p. 774, 1828. 

1. 8. obtusus. MEYEN 1. c. p. 775, t. XLIII, f. 3031; RALFS Rr. Desm. p. 193, t, XXXI, 
f. 16: KUTZ. Phyc. Germ. p. 139. 

Central India. 

2. S, quadricauda (Truv.) BKER. Alg. Fal. j>. 66; MENGH. Synops. p. ^06", RALFS Br. Desm. 
p. 190; Achnaftfhe* quadricautla, TURP. Diet. Sci., 1820; Scenedefimu* magnum MEYEN, 
I c., f. 26, 2&* 29; et Sfc. longus ejus f. 28! 

*F. majois RALFS 1. c. t. XXXI, f, 12 b; WALLICH Mscr. No. 284. 

Long. 27, lat. 16.5, 1. spin. 811 ,u. T. XX, f. 19, be; after G. C. W. 

This curious form has foramina (between the component cellules) which are 2.5 
fi in diam. 

F. minor. RALFS 1. c. f. 12 c. (mostly of 2 cellules only!) 

Cells long. 12, lat. 3.7; spin. long. 6.5 p. 

The form shewn at f. 19 a is a 2-celled form dividing, at the lateral portion 
two hyaline pale straw-coloured globules (mucus?) are seen*, G. C. W. 
>. 8. ncutiw, MEYEN 1. c. f. 32; RALFS 1. c. t XXXI, f 14. 

Long. cell. 13, lat, 2.7 3.:* ,. WALLIOII Mscr. No. 289. 

K ST. Vrt. Ikad. Handl Baud *>f> N.o f>. '41 
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Note. A remark is made by NORDSTEDT, in N. Z. Alg. p. 19, upon S. 
LAGERH. Stock, Pediastr. p. G2, t. II, f. 1H; I would ask, Is not that either the same 
as, or a form of, Arthod<>smux (Scenedesmus) wrratWi CORDA, Obs. &c., p. 244, t. VI, 
f. 35, 1839? 

Gen. 5. Selenastrum, REINSCH Alg. Fr. p. 64. 

I. 8. graclle, REINSCH 1. c. p. 65, t. IV, f. 3; forjna. WALLICH Mscr. No. 345. 

Long. cell. 18, lat. 3.v t*. 
9. 8. Bibratanum, REINSCH, 1. c. p. 64, t. IV, f. 2. 

Long. cell. 23, lat, max. 56 ^? T. XXI, f. 15, after WALLICH Mscr. No. 323. 
Searsole, Oct. 1855, G. C. W. 

3. 8. Acuniirutuin, LAGERH. Stock. Pediastr. p. 71, t. Ill, f. 27 30, 1882; LAGERH. in 
W. & N. Alg. Aq. dulc., fas. 9, No. 441. WALLICH Mscr No. 296. 

Long. cell, centr. 45 48, exter. apic. ad apic 33 38 ^u; crass, cell. circ. 4 /u. 
T. XX, f. 30, X 650; after WALLICH. 

Gen. 6. Crucigenia, MORREN, 1830. 

(Ann. Sci. Nat. t. XX, p. 404; Micrasterias, KCTZ. Syn. Dint. p. 73; Staurogenia 
KITZ. Sp. Alg. p. 194). 

1. <>, quadrata, MOKREN. 1. c., t. XV; Staurogenia quadrnta, KUTZ. 1. c.; BRAUN unicell. 
p. 70; Pediastruw quadratnm, MENGH. Synops. p. 212. 

Northern India. 

8. t'. m'tangularis NAG, in BRAUN Unic. Alg. p. 70, as Staurogenia rectangularis ; RABH. 
FJ. Kur. Alg. Ill, p. 80. WALLICH Mscr. No. 293. Chhropedium rectangulare NAG. 
Long. cell. mass. 38, lat. 26.5; 4-celluloc long. 13, lat. 7.48.2 p. T XXI, f. 
17 (after WALLICH) X circ. 750. 

Ord. IV. ULOTHRJCHE.E, Kfrrz. Phyc. Gener. p. 179, 1843. 

Gen. 1. Ulothrix, Kfrz. 1. c.; Alg. Dec. No. 144, 1836. 

1. U. teiierrima, IUTZ. Phyc. Germ. p. 197, 1845; Sp. Alg. p. 346; Tab. Phyc. II t. 
87, f. 1. 

Artie, diam. 7.7 9.? ft. 
Central India. 

2. U. zonata (V\ r . and M.) KUTZ. Phyc. Gener. p. 251, t. 80; Conferva zonata, WEBER et 
MOHR, fide KtTZ. Sp. Alg. p. 347. 

Artie, diam. 1923 //. 
Northern India. 

Ord. V. CONFERVACE^: (AGDH.) RABH. Fl. Enr. Alg. HI, p. 318. 

Gen. 1. Conferva (LINK) WILLE, sec. NORDST. 

,1. C. fontinalls, BERK. Gl. Br. Alg. t, XIV, f. 1; KUTZ. Tab. Phyc. Ill, t, 45, f. 4, 
Artie, diara. 15 17 u. 
Northern India. 
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2. C. tenerrlma, KOTZ. Tab. Phyc. Ill, t. 42, f. 1; Phyc. Genii, p. 202. 
Artie, diam. 4 5.3 ^. 
Northern India. 

Gen. 2. Cladophora, KOTZ. Phyc. Germ. p. 207; Phyc. Gcner. p. 268. 
1. C. crfepata, KC'rz. 1. c. p. 215; Phyc. Gen. p. 264; Tab. Phyc. IV, t. 40, f. 1; Con- 
ferva crisj)ata, DIH.W. Br. Conf. t. 93: forma ad Form, II longissima, HAIUI. (Clad, 
lonffissirna? KCTZ. 1. c.) accedens. 
Artie, diam. 67 f*. 

Gen. 3. Rhizoclonium, KUTZ. Phyc. Gerier. p. 261. 
1. R. foiitanum, KUTZ. Phyc. Germ. p. 206; Sp. Alg. p. 386. 
Artie, diam. 14 16 ,". 
Northern India. 

Ord. VI. CHASTOPHOKEJE (HAHV.) WITTH. Gotl. Sotv. p. 25. 

Gen. 1. Stigeoclonium, KUTZ. Phyc. Gen. p. 253. 

I. 8. protenram? KUTZ. Phyc. Germ. p. 198; Sp. Alg. p. 355; Conferva protema, DILLW. 
Br. Conf. t. 67. 
Doubtful! 

Cohors I. (EDOGONIACEJ3 (Tnuu.) WITTR. Oedog. Suec. 1870. 

Ord. I. CEDOGONIE^E (Ds BARY) PKINGSH. 

Gten. 1. CEdogonium, LINK 1820. 

1. <E. crlnpum (HASS.) WITTR. Prodr. Monogr. Oedog. p. 10, sec. NORDST.; Vesiculiferd 
crispa, HASS. Br. Kr. Alg. p. 203, t. 52, f. 8! Oedog. nodosum KUTZ. Phyc. Germ, 
p. 200; Sp. Alg. p. 365. 

A plant very near this species. 
Central India. 

2. <E. mttulatum (BiEB.) Al. Br. in DE BARY Algengatt, Oed. u. Bolb. p. 94; WITTR. 
Oedog. Suec. p. 130; Conferva undulata BREB.; Cymatonema confervaceum, KC'rz. 
Tab. Phyc. Ill, t. 47, f. 1; sec. WITTR. 1. c.; Sp. Alg. p. 375! 

Artie, long. 5682, lat, 1416; lat. bas. cell. 31 p. T. XXI, f. 20, a basal 
cell X 300, after WALLICH Mscr. No. 344; b. portion of filament, X 500. 

Bengal; very common. 
(E. gp. 

Forma ad Oe. Londinenti WITTR. Mon. Oedog. p. 39 accedens? T. XX, f. 38, 
X 300? after WALLICH Mscr. No. 334. 

This curious form seems a little abnormal; WALLICH'S sketch shows several 
oogonia, the lower one oval, the 3 central and continuous ones, arid the upper one 
also, globose. The filament and the three lower oogonia are depicted full of dark 
green chlorophyll; the upper portion of the fourth and the whole of the fifth are 
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hyaline and empty (h); the upper oogonium only containing a few dark granules, 
probably aborted? The terminal oogonium (c) contains a small spherical dark green 
body (aborted oospore?), the remainder being filled bv a reddish-orange coloured gra- 
uular mass. 

(Various fragments of Oedogonia are undetermined). 

Ord. II. COLEWILETEA'T (NAG.) PRINGSH. 
NAG. Neuen Algensyst. p. 166, 1847; PRINGSH. Beitr. Morph. Alg. HI, p. 32; sec. WITTR. 

Gen. I. Coleochaete, BRED. Descr. gen. cValg. p. 29, 1844; sec. WITTR. 

1. C. scutata, BREB. 1. c., t. 2, r. 1 7; PRINGSHKJM, 1. c. p. 35, t, I, f. 4; t. Ill, f. 3, 
4; t, IV, f. 3; fide WITTR. Alg. Gotl. p. 17. 

Northern India. 

2. C.? sp. 

T. XXI, f. 11 X 500, after WALLICH Mscr. No. 821. 

This singular form has a quadrangular frond composed of 4 cellules, with small 
spines 8.5 t u long rising from the external angles, the spines being a little uncinate 
although erect; from the centre a larger spine, 16 fi long, arises. The chlorophyll 
masses are not continuous, but each cellule is distinct. If this be a ( 1 oleochate it is 
a very aberrant form. 

Fig. II a, basal view, is a little oblique; b lateral view. 

Long. 23, lat. 20, long, exter. sp. 8, I. inter, spin. 16; crass. 14.5 /*. 

Bengal; G. C. W. 

3. C.J sp. (helicofdea). 

In WALLICH'S Mscr. No. 350 b a curious form, analogous to this and the pre- 
ceding genus, is represented. The frond is orbicular, and composed of 19 cellules 
arranged in a hclicoid manner, somewhat as in certain Pediastra, the outer cellules 
being of course the longest and narrowest. The cellules do not approximate, but, as 
in Coleochcete scutata, they are separated by small spaces in the thallus. No deecr. 
of this or dimensions is given by WALLICH. There arc no seta? or little spines attached 
to the cellules! If this proves to be a Coleochcvte it might stand as C. helico'idea, NOB. 

The following organisms also appear in DR WALLICH'S memoranda, but I deem 

them to be of fungal and not truly algoid character: 

1. Olpidium Indicnm, n. sp. (). habitu fere Olpidio ampullaceo Al. Br. (Chytrid. p. 66, 
t. V, f. 24 27!) accedens, sed paullo minor; tubula breviora et externe planeque 
exparisa. 

Long. 7, lat, max. 5.:. ft. T. XXI, f. 8; after WALLICH Mscr. No. 334. 
Parasitic upon Oedogonium ftp. 

2. (fien. et sp.?) 

A long cylindrical cell of a pale brown colour, containing a series of orbicular 
or oblong cellules, strung together by contracted processes of the investing membrane 
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common to them all. The processes vary in number, forming bands. The cells 
themselves have an additional inner coat proper to each one; their surfaces appear 
covered by numerous circular spaces, probably empty portions of the common mem- 
brane. The cell-contents are of a pale dusky brown in colour and minutely granular*; 
G. C. W., Mscr. No. 328. 

Long. 344, lat. 36; diam. cellules 2032 ,w. T. XXI, f. 19 (long, abbrev.); 
after WALLICH. 

llaneegunge, Nov. 185. 

[For other endophytic forms, see under t. XII, f. 12; t, XVII, f. 19 d; t. XVIH, f. 
18 h; and t. XIX, f. 3 g. Cfr note, and authorities cited, under Arthrodesmtts convwyens.] 



APPENDIX. 

In the interim between the journey of my Mscr. to Sweden, and its revision by 
me, I have discovered, from Eastern India, a fragment of a curious Penium which I 
believe to be new, arid which I have previously seen from North America (U. S. A.), and 
from Perthshire, Scotland. This I have described in lift. c. icone (apud J. ROY) as P. 
Roydnum mihi. I may thus briefly state it: 

1. Penium Royanum, n. sp. P. rettum, cylindricum, oblongum, medio tumidum, utraque 
apice leniter attenuatum, apicibu* late rotundatis incrassatis, lorigitudinaliter spiraliter 
striatum, striis (ciro. 12) minutorum granulorutn compositis, striis transverais remotis 
5 7 instructum, apud quamque striam transversmri paullo constrictum, lateribus leniter 
6 8 undulatis; membra na pallidc rufescens. 

Long. 112 168, tot. max. 2127 u. T. XXIII, f. 7. 

The measurements are those of the American and Scottish plants, with which 
the fragment fully accorded. 

Hab. [Minnesota, U. S. A.; near Loch Earn, Perthshire;] E. Bengal ex Utricu- 
laria flexuosa, G. v. L. 

This is near to P. spirostriolatuni BANKER, mentioned by JOSHUA 1. c., concerning 
which and another congener (about both of which some doubt seems to exist,) I take 
leave to subjoin a few remarks with diagnoses. 

2. P. spirostrlolntiim, BARKER (Proc. of Dubl. Micr. Club, in Q. Journ. Mic. Sci. IX, p. 
194, 1869; XI, p. 93, 1871; WOLLE Kr. Alg. U. S. Amer. p. 22, t. LXI, f. 17; non 
TURNER J. Micr. Soc. 1885 ut infra; Closterium spirali/emm JACOBS. Desm. Danmk. 
p. 177, t. VII, f. 8; P. Haynaldii ft lineare Bouvr? Sibir. Chlor. p. 120, t, VI, 
f. 42.) 

P. rectum, plus minus turgidum, versus apices distincte et raedio vel non sen- 
sim attenuatum, apicil>us truncato-roturidatis plerumque paullo dilatatis incrassatis 
striis longitudinalibus parallelis 11 13 plus minus tenuibus spiraliter instructum; 
striis transversis remotis 5 9 evidentibus; lateribus vix vel magis undulatis, mem- 
brana hyaliiiH vel apicibus brunneis vel tota luteolo-rufescente nut fusco-bnwwa 
Uimensioncs: 
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Specim. Amer. 1. et lat. max. 165 X 24; 156 X 22; 262 X 28 ^ ; comm. F. WOLLE. 

Scotl. 186 X 19; 220 X 19; 280 X 20; 284 X 22 ^u; comm. J. ROY. 

Sibir. > 220 X 19.? ^, BOLDT 1. c. 

In the specimens with dilated apices (by far the commoner form) the It. apic. 
is 13 16.5 /a, when undilated the It. apic. is 11 12 f*. 

There is considerable variation in size and general appearance of this plant. 
Da. NORDSTEDT in lift, deems it to be the* same as P. Haynaldii SCHAAK. (Magy. 
Desm. p. 277, f. 20, 1882); judging from Scandinavian specimens this may be so, but 
Schaarschmidt's figure is hardly satisfactory; its size is 150 X 20 ^. 

Swedish specimens from Blckingia, et W. & N. Alg. No. 574, give: 
Long, et lat. max. 140 X 25; 152 X 27; 170 X 23; 162 X 27; 182 X 25 f- 

These are shorter and thicker arid have the apices less dilated than any other 
form of the plant I have seen; more so than the Norwegian specimens I have from 
Orenvand (J. W. ADDYMAN, Swedish and Norwegian Vice-consul in Leeds, legit), and 
they are also very different from the Scottish ones, which Mr. Hoy informs me are 
typical, as they are not so long or so uniform in the sides. The colour of the mem- 
brane is colourless or pale reddish-yellow (luteold-rufesceusV and the stria 1 arc 
normal. 

Specim. Nord. long, et lat. max. 168 X 21; 194 X 20.5; 220 X 23; 226 X 22 //. 

I have not seen any specimen with membrane 'brun fonce' as noted by JACOB- 
SEN, but I quoted this in the diagnosis. 

Hah. [Ireland, BAUK.; Scotl. ROY; Sweden, W. & N.; Norway, J. W. A.; U. S. A., 
WOLLE; Hungary? SCHAAK.; Siberia, BOLDT]; British Burmah, JOSHUA. T. XXIII, 
f. 3, 4, 5. 

A decidedly congeneric form is 

3. P. Scandinavicum, n. sp. (TUKNEU in \rtt* apud DR. NOKDSTEDT 1887; I\ spirostriola- 
tum T. on Desm., J. U. Mic. Soc. p. 939, t. XVI, f. 26, 1885; P. spir. var. WOLLE 
Fr. Alg. p. 23, t. LXI, f. 19). 

P. rectum, turgidum, ad apices leniter attenuatuin, niedio modice constrictum, 
apicibus rotundatis vel rotundato-truncatis valde incrassatis; costis longitudinalibus 6 
8 crassis sub-parallelis spiraliter positis, et striis transversis 7 11 remotis (apud 
quamque striam transversurn paullo constrictum), instruct utn; lateribus leniter 8 12 
undulatis. Membra na hyalina vel ad apices vel tota fuseo-brunnea. Dimensiones: 
Specim. Amer. 1. et lat, max. 194 X 2G; 227 X 23; 260 X 81 ,". 

Norw. 176 X 24; 208 X 23; 219 X 27; 247 X 29 /u. 

The Scandinavian plants are not so attenuate in the central part as the Ame- 
rican ones; indeed, one of the latter was figured by me (f. 26 a, 1. c.) which I came 
to consider WHS a 'double cell', i. e. riot disconnected after cell-division, but I was 
in error. This Desmid is very near to the preceding ones; I here insert it solely for 
correction and the purpose of re-description. 

Hah. [U. S. Amer.; Norway, Orenvand, DyrknutskjOn, J. W. A., Fiskelancl 
W. P>. Russell]. T. XX111, f. 6. 
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4. Splrotania? sp. 

Kndochrome nearly destroyed; two specimens only. 
Long, 70-76, lat. 10.512 ,. T. XXIII, f. 15. 
Himalayas? J. S. 

5. Closterium crassestriatumf AUCIIER (in Proc. Duhl. Micr, Club 1878, in Q. Jl. Mie. 
Sci. p. 120, 1879), forma? 

Described by AKCIIER as very robust, considerably curved, and very strongly 
striated, the strife (costre?) few. Nearest to Cl. cottatum CORDA, which species |he 
New Jersey (U. S. A.), Scotch and Irish specimens exactly resembled. Not ventrally 
inflated. Zygospore large, smooth, suborbicular and thick- walled, seemingly not at all 
remaining attached to the parent cells. Specimen from New Jersey. 

This form may be thus described: 

01. sernilunare, turgidum, utroque apice valde attenuatum, medio vix inflatum, 
apicibus truncato-rotundatis, striis tnmsversis medianis 2 3, costis longitudinalibus 
9 11 evidentissimis; membrana fusco-luteola. 

Long. 326382, lat. max. 4958 /u. T. XXIII, f . 8 X 250. 

I first saw this at Bowness, Engl. in 1885, but until lately I considered it as 
only a var. of (\ costafum, however, on comparing 2 Indian specimens with that spe- 
cies, I think it must be considered as distinct therefrom; the costa; are interrupted at 
the median fascia. 

}\al. [England]; Himalayas, from Utrirularin stellari*, G. v. L. 

(On submitting figure of this form to Mr. AKCHRH, he kindly informs me that 
it is very close to, if not identical with, his Cl. cras&striatum). 

6. Micrastcrias rotata (GKKV.) KALFS, f. evoluta, n. f. 

Forma latiuscula, laciniis aportis, lohulis bicuspidatis, lobo polari ornato exserto. 
Specimen unicum observavi. 

Long. 282, lat, 262 //. T. XXIII, f. 1 X 425. 

Though WALLICII re])orts this sp. from Bengal (vide No. 9 under the genus) I did 
not sec it in his material. This form much resembles one sent me years ago by MR 
WOLLE from America, but it is smaller and not so deeply incised. E. Bengal, ex Utri- 
cularia flexuom, G. v L. 

Note. As I find in the interim that the name C. gradatuin has been appro- 
priated by my friend Mr. ROY (Dcsm. Alford Dist. p. 203) for another Co*in<iriunt, I 
alter the name of my plant p. 68 to C. walare. 



Finally, I venture to express my sense of the great indebtedness of British Algo- 
philes to Scandinavian authors, whose great erudition is only equalled by their roiirtcny 
and generosity. W. B. T. 
12 Oct. 1892. 
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Acanthastrum, Staurastri n. sub-gen. 

T. 133. 

Achnanthes quadricauda, TURP. 161. 
Actinastrum, Euaatri n. sub-gen. T. 88. 
Actinocystis, Micrasteriae n. sub-gen. 

T. 98. 

Actinotaeniura, NAG. 40. 
Algap, summary of, 9. 

Desra,, JOSH, et LAGERH. 7, 8. 

Besmidie 9, 153. 
Amblyactinium, NAG. 103. 
Arablyastrum, Euastri n. sub-gen. T. 88. 
Ancylonema, BERGGR. 15, 145. 
Ankistrodesmus acutissimus. ARCH. 15C. 
Aplodesmus, Arthrodesmi n. sub-gen. 

T. 137, 
Aptogonum, RALFS 146. 

Baileyi RALFS 147, 148. 

* caelatutn (KIRCH.) RACTB. 148. 
f. Polonica RACIB. 148. 

f. Italica RACIB. 148. 

> desmidium (BREB.) RALFS. 147. 

> diagonura, DELP. 147. 

/ undulatum MASK. 148. 
Arthrodesmus EHRB. 103, 133. 
apiculatus JOSH. 7. 

> arcuatus JOSH. 7. 

> convergens, EHR. 134, 135, 136. 
~- ft curta T. 134. 

y minor T. 134. 

> (J subulatus RABH. 133. 
crispus T. 134. 

curvatus T. 135. 

> ft major T. 135. 

V cylindricus EHR. 150. 
Gangensis T. 136. 
t gibberulus JOSH. 137. 
hexagon us BOLDT 137. 

> hiatus T. 134. 

v ft minor T. 134. 

* incavatus T. 137. 
imyirvus 133. 

incus (BREB.) HASS. 136. 
form Ralfsii 136. 

* v. amcrioanus T. 133. 



Arthrodesmus Indicus T. 135. 

Indicus f. minor T. 136. 

minor T. 134. 

rnorsus T. 137, 

obsoletus HANTZSCH 60. 

octocornis EHRB. 7. 

pachycerus LAGERH. 137. 

phimus T. 136. 

Reinschii T. 136. 

serratus CORD A 162. 

spicatus T. 136. 

subulatus Kt)TZ. 133. 

b media T. 133. 
- c minor T. 133. 

tenuissiinus ARCH. 137. 

triangularis LAGBRH 8, 136. 
Arthrorhabdium Moluccense, EHR. 34. 
Asteroxanthium MTZ. 103. 
> bisenarium KCTZ. 116. 
furcatum KtJTz. 116. 
Atoraocystis, Micrasterise n. sub-gen. 
T. 98. 

Bacteridium, Triploc. n. sub-gen. T. 27. 
Bambusina KttTZ. 151. 

Brebissonii KOxz. 151. 
Biddulpbia, GRAY. 138. 
Binatella tricornis, BREB. 125. 
Botryococcus Braunii, KCT2. 157. 
Brachiastrum, Staurastri n. sub-gen. 

T. 133. 
JBryopsis pachynema v. MART. 11. 

tbuyoides KCTZ. 11. 

Calocylindrus NXo. 40. 

Cohnii KIRCH. 41. 

commtus (BRBB.) KIRCH. 41, 

curtus DE BY 18. 

pseudoconnatus WOLLB 43. 

turgidus (BREB.) KIRCH. 40. 
Caotbrix Brebissonii Kt)T7. 14. 

lanata LENOKM. 14. 

tenuissima? BRAUN 14. 
Campy loceras, Closterii n. sub-gen. 
T. 23. 



('au)erna clavifera J. G. AG. 11. 

pluraaris (FoRSK.) AG. 11. 
Cephalastrum, Staurastri n. sub-gen. 

T. 132. 
Ohaetomorpha antennina (BoRY) Kt)TZ. 

11. 
Chaetoraorpha crassa (AG.) KOxz. 11. 

^> obscura KJELLM. 11. 
Chamsesiphon curvatum NORDST. 13. 

sp. 13. 

Characium angustum BR. 154. 
Chauvinia imbricata KJELLM. 11. 
Chionophila WlTTR. 153. 
Cblorodesmis pacbypus KJELLM. fl. 
Chloropedium rectangulare NAG. 162. 
Cbroococcus minor? N^G. 12. 
("ladopbora crispata KOTZ. f. 163. 
Clitocystis, Cylindrocystidis n. sub- gen. 

T. 16. 
Closteridium REINSCH 158. 

Bengalicum T. 158. 

capitatum WOLLE 158. 

cuspidatum BAIL. 158. 
Closterium NITZSCH. 18, 27. 

acerosura (ScHR.) EHRB. 18. 

f. attenuata T. 18. 
1 acutum BRBB. f. tenuior NORD- 
ST. 22. 

anguBtatnra Kdz. 20. 

Archerianum CLEVE. 19. 

ft compressum KLEBS 20. 

c Cynthia KL. 22. 
arcuatum BREB. 19. 
bacillum JOSH. 7. 
Baillyanum BREB. 20. 
Hrebissonii MENGH. 25. 
costatum CDA. 7, 167. 
crassestriatum? ARCH. 167. 
crenulatum EHRB. 28. 
curium BRBB. 18. 
Cynthia DNOT. 20, 22. 
Dianae EHRB. et FOCKE. 19, 22. 
didymotocnm CORDA 20. 

RALPS 20. 
directum ARCH. 20. 



KONGL. BY. VET. AKADBM1RN3 HANDLINGAU. BAND 25. 



N:O 



169 



Closterium Ehrenbergii MENGH. f. 19. 

ensis DBLP. 7, 20. 
> FOCKB 20. 

> fractum T. 20. 

Griffitbii BBRK. 15ft. 

hirudo DBLP. 20. 

hybridum RABH. 22. 

' incurvum BREB. 7. 

intermedium RALFS 7, 20. 

* ft directum KLKBH 20. 
Jenneri RLFR 19. 

juncidum RLFR 21. 

> Khasianum T. 23. 

Kutzingii BREB. 23. 
> forma T. 22. 

Lagoense NORDST. 7, 22. 

lanceolatum Kt)TZ. 19. 

> Uibleinii KOrz. 19. 

^ v. angulatum BALS. 1 9. 

f. minor T. 19. 

> * f. parva T. 19. 

* libellula FOCKB 20. 
> lineatum EHR. 20. 

* f. Sandvicensis NORD- 

8T. 7. 

* lunula (MOLL) MENGH. 19. 

^> b coloratura KLKBS 19. 

> roacilentum BREB. 20. 

> monile BREB. 25. 

* moniliferum (BORY) EHR. 19. 

> A Leibleinii KLEBS 19. 
v c Ebrenbergii KLEBH 1 9 . 

* nematodes JOSH. 7. 

ft proboscideum T. 2 1 . 

> nodosum BAIL. 35. 

> oncosporum NORDST. 22. 

v peracerosum GAY 18, 19. 
porrectum NORDST. 7. 
proboscideum T. 21. 
Ralfsii BREB. 7, 22. 
reguhire BREB. 22. 
sctaceura EHR. 7. 
spiralifemm JACOBS. 166. 
striolatum EHRB. 7, 8, 21, 22. 

a typicum KLEB?2. 

b costatum KLEBrt 22. 
sub-cniHsum T. 22. 
* subjnncidum PNoT. 20. 
subtile BREB. 7, 156. 
trabecula EHRB. 29, 36, 38. 
trabeculoides CORD* 38. 
truncatum T. 22. 

BRBB. 36. 

tumidulum GAY 19. 
ulna F00KB, forma 20 
Venus KflTZ. 7. 

* Wallichii T. 21. 
Wittrockii T. 21. 

Coelastrum distans T. 161. 
v Indicum T. 161. 



Coelastrum spbfipricum NAG. 161. 
Coleochaete scutata BREB. 164. 

> sp.? 164. 

? sp. (belicoidea T.) ItU. 
Colpodastruni, Euastri n. sub-gen. 

T. 87. 
Golponema, Onychon. n. sub-gen. 

T. 140. 
Colpopelta deplanata? CDA 48. 

viridis CDA 40. 
Conferva crispata DILLW. i(\:\ 

> crisjmta f. RABH. l<3. 
dissiliens SMITH 151. 

> fontinalis BERK. 162. 

DILLW. 13. 

* limosa ROTH 13. 

mucosa MERTENS 152. 

* mycbrous DILLW. 14. 
protensa DILLW. 16:J. 
tenerrima Kt)TZ. 163. 

> undulata BREB. 163. 

utriculosa KOTZ. ft /Ccylanica 

WlLLK 11. 

lonatu WEB. et MOHR 162. 
C<>8inariafl!ruin, Kuastri n. sub-gen. 

T. H7. 
Cosmnridiiim Ntri)lalnm(NXu.) HANSU. 

42. 
Cosnmrium 47. 

abruptum I.UND. ft Gostyiiiense 
RAC. 71. 

* ipquale T. 64. 
Aitcbisonii SCHMT 55, 59. 

- v. punctatuiu T. 55. 
alatum KlROHN. 56, 57. 

KIRCHN. forma 57. 
amoenuni BREB. /7, 42. 
annulatuin NAG. 7. 
angulatum (PERTY) RABH. 56. 

f. major GRt)N. 56. 
angulosum BREJI. 48. 
antilopfipum BREB. 100. 

> apertum T. 54. 
armatum BREB. 102. 

JOSH. 7, 59. 
armillatum T. 55. 
Arnellii BoLDT 60. 
attenuatum BREB. 42. 
auriculaturn REINSCH 50. 

var. ft verrucosum T. 50. 
bacciferum T. 69. 

> Barrack pore^inum T. 68. 
v Bengalense T. 66. 

. biauritnm NOR1>8T. 8. 
bicardia REINSCH 7. 
bicrenatum T. 54. 

* bidontatum T. 55. 
binale MENGH. 81. 

> binerve LUND. 48. 

BRBB. 63. 



Cosmarium biocnlatum v. omphalum 

SCHMT. 70. 
Cosmarium biremum NORD8T. 8. 

Bissettii, T. 50. 

' Boldtii, T. 49. 

* botrytis (Hour) MENGH. 60. 

forma c KLEB8 60. 

var. Indicum JOSH. 7, 72. 
Brebissonii MKNGH. 8, 72. 

> Brooinei Tliw. 50, 72. 

> Cambricum CKK et WILLS 70. 

f. minor T. 70. 
capax J08H. 7. 

> centrospbinctura T. 51. 

> fircularc REINSCH 51. 
1 coliferum LAOH. 8. 

coloratum T. 47. 
colpopclta BREB. 40. 

> commissurale BREB. 75. 

var. ft crass urn NORDST. 75 

* concentricuni T. 62. 

concinuum (KABH.) REINSCM. 

48, 69. 
connatum BREB. 41. 

conspersum RALFS 61. 

ft rotundatum WlTTR. 67. 
f. Boldtii T. 47, t!7. 

contractual KlRc'HN. 48. 

v. punctatum T. 48. 
Cordanum BREB. 40. 
cornutum CORD A 74. 

^ corona turn CKK and \\ ILLS r>s 
corrupt urn T. 51. 
iTaspedopleurum , T. 73. 
crassum liREB. 78. 
crenatum HALF8 50, 79. 

f. mtnuta T. 50. 
creniferum T. 56. 

> cruciatum BREB. 76. 
ctenoideum T. 51. 
cucurbita BRBB. 7. 
euneMum JOSH. 7, 60. 

V v. Indicum T. 02. 
curtum BREB. 18. 
cycladatum T. 54. 
cyclicuro LliND. 52, 59. 
l)e Iteryi ARCH. 7. 

depressum (NAKii.) LUND. 6H. 

v. grnnulatum T. 68. 
diadema JOSH. 7. 
didelta MENOH 77. 

- dulciferum T. 66. 

v elcgans BHEB. 80, 84. 
. eltipticnm DBLP. 70. 
crosum ARCH. 51, 58. 

> euastron JOSH. 7. 

- exasperatura JOSH. 7. 

- exiguum ARCH. 56. 

> fenestratura COR DA 77. 
forte T. 61. 
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Cosmarium galeritum NORDST. 62. 

(rangense T. 59. 

geminattim LUND. 7. 
gemmatum T. 63, 68. 

BREB. 77. 

gommiferum RREB. 
globosum BULNH. 7, 41. 

^ tfranatum BREB. et, forma 67, 71. 
DELP. non auct. C5. 
Haabocliense WlLLE 49. 

> Hammeri RfilNPCH 62. 
-- B intermedium 53. 

H minus RNSCH. 53. 

f. acuta T. 53. 
licliosporum MASK. 73. 
homnlodermum NORDST. 53. 

- ft rotiindatum WlLLE 53. 
inane T. 67. 
iwavatum T. 58. 

ft planum T. 58. 
incisum JOSH. 7. 

RACIB. 72. 
Indicura T. 67. 

itnprossnliim KLPV. f minor T. 
66. 

> innotum T. 60. 
inornatum JOSH. 7. 

insigne T. 68, 64, 69. 
isthmoehondrum NORDST. 53. 

- [i achondrum T. 63. 
Javanicum NORDST. 49. 
Jrneseijense ROLDT forma 66. 
Joshua? T. 72. 
Klobsianum T. 56. 

laciniatum T. 55, 64. 
lapve RABH. 48, 63. 

f. minor T. 48. 
Lagcrbeimianum T. 4fl 

latum BREB. 7. 

> Lundellii DELP. 52. 

macrosporum T. 69. 
maeulatum T. 49. 
magniticum NORDST. H. 

> mammillatum NORDST. 8. 

> medioglabrum T. 63. 

melanosporum? ARCH, 
f. orientals T. 68, 69. 

Meneghiuii RREB. 48, 66, 67, 
69, 70, 71, 79. 

ft simplicissimum WILLE. H. 

f. trkrenata T. 71. 
' microscopicum T. 64. 

microsphinrtom? N. et W. 
f. parvula T. 52. 
moniliforf" (TtJRP.) RLPS 61,66. 
moitodcnt,..tim T. 56. 
niordax T. 60. 

v m unit urn T. 66. 

' Ncapolitanam BALS. 72. 

< nigro-cirratum T. 57. 



Cosmarium nodosum ANDERSS. 63. 
noduliferum T. 60. 

Norimbergense REINSCH 7. 
forma? T. 64. 

v. microscopicum T. 64. 

^> obsoletum (HZ8CH.) REINSCH 
60, 70. 

1'. major T. 60. 

v occidentals T. v. ornatum T. 68. 
octagonum T. 69. * 
octogibbosum REIN sen. 
f. Indica T. 52. 

f. minor T. 53. 

oligogongrus REINSOII 63. 

orbiculatum DELP. non RALF8 63. 

^ orientale T. 65. 

orthostichum LrND. ft pumilum 

LTTND. 55. 

> ovalc RALF8 73. 

pachydermum LUND. 8, 61. 
^> f. KLEBS 61. 

) ft minus NORDST. 

7, 49, 61. 

> palustre T. 60. 

> a cireulare. f. major 1. 61. 
t f. niinor T. 61. 

> ft ovalc T. 61. 

panduriforme T. 49. 
paradoxum T. 04. 

> pardalis COHN f. minor JOSH. 7. 
^ pelta CORDA 78. 

> peregrinum T. 60. 
^ perizosmum T. 62. 

ft ornatum T. 62. 

y granulatum? T. 62. 

> perpastum T. 4H. 
phaseolus HREB. 46, 73. 

ft stigmosum NORDST. 52. 

polygonnrn RNSCFI non NXct. 59. 
Tortianum ARCH. 8, 59. 

ft Hrasiliense WILLE 8. 

f. attenuate T. 59, 
' prspcelsum T. 61 

prominens T. 70. 

* proteiforme T. 64. 

ft Wallichii T. 64. 
protractum CLEVE 47. 

pseudamoenum WiLLE 42. 

* pseudobotiytis GAY 60. 

> pseudo-Broomei WOLLE 66, 67. 

> pseudoconnatum NORDST. 43, 74. 
pseudocoronatum T. 58. 

v pseudogranatum NORDBT. 52, 57 

f. media NORDST. 73. 
' pseudopachydermum NORD. 4'J. 

* pseudoprotabernns KIRGHN. 59 
pseudopyramidatum IJTND. 47. 

* stenonotum NORD8T. 49. 

pseudotaxichondram NORD. 50. 
ptilotam T. 69. 



Cosmarium pulcbellum T. 66. 

* pulcherrirnum NORDST. 73. 

var. JORH. 7. 

f. Senegalensis NORD. 8. 

* punctuiatum RREB. 54. 

ft rotundatum KLKBH 64. 

v. depressum T. 64. 

v. Klebsianum T. 54. 

> pusillum RREB. v. retusum T. 71. 
puteale, T. 71, 99. 

f. munita T. 72. 
pygmapum, ARCH. 50. 
pyramidatum HREB. 73. 

var. JOSH. 7. 

f. intermedia NORDPT. 53. 
quadrangulatum HANT&SCH 72. 

(juadrans T. 62. 

^> quadratum (BREB.) RLPS 7, 25. 

* quadrifarium LUND. 69. 
quadrum y LtiND. 73. 

(juinarium LT T ND. ft circulare 
NORD. 8. 

> Ralfsii BREB. o. montanum RA- 
CIB. 52. 

d angulosum RACIB. 49. 
Raneegungense T. 65. 

ft ornatum T. 65. 
roctangulare GRUN. 7. 
rectosporum T. 69. 

Regnellii WILLE a major T. 49. 

ft minor T. 49. 
reniforme (Aa.) ARCH. 73. 

ft compressum NORDST. 6C. 
retusum (PERTY) 53. 

- ft lapve R. et. B. 8. 
rostratum T. 67. 
rotundura T. 58. 
rugosum T. 61. 
soabro-latum T. 59. 

* scabrum T. 66. 

> scalare T. 68, 167. 
scenedesmum DELP. 51. 

ft dorsitruncatum NORD. 60, 

y punctatum T. 60. 
scutellum T. 66. 

^ serratum T. 47. 

sexangulare LUND. v. Bengalense 
T. 64. 

sigillatum T. 72. 
Sikbimense T. 61. 
Smolandicum LUND. 61. 
sparsum T. 69. 

* spec. WlTTR, 51. 

62, 62, 63, 68, 71, 72. 

> speciosum LUNDELL a biforme 
NORDflT. 54. 

ft simplex NORD8T. 64. 

* sphalcrostichum NORDRT. 56. 
' spiculiferum T. 67 

> spinosnm JOSH. 7. 
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Cosinariura staurocboiidruni LEMAIRK. 
staurochondrum v.orientalo T. 04. 
stcllinum CORDA 90. 
striatum BOLDT 
v. glabratum RAGIB. 6-2. 
f. Indita T. 62. 
subcirculare T. 52. 

ft rugosum T. 62. 
subcoatatum NORDST. 51. 
subcrenatum llANTZSCH 51, 73. 
subquadratum NORDST. 56. 
subquasillus BOLDT v. tropicum 
T. 63. 

subrotundum DELP. 7. 
v substriatum NOKDBT. 51. 

subtumidum NORDST. 

ft platydesmium NORI>. 7. 

sulcatum NORDST. 59. 
/ supergrauatum T. 57. 

taxichondrum LUND. v. nuduia 

T. 60. 
; tcnerum T. 55. 

tetropbthalmum KtJTZ. forma (> 7. 

Thwaitesii KALFS d curium 

KLKBS 18. 

tinctum RALFS 03. 

tithophorum NORDST. *, , r >4. 

f. major RACIB. 09. 
Tittaghurense T. 63. 
triceps T. 59. 
trinodiferum T. 51. 
triplicatum WOLLE 63. 
truncatum CORDA 89. 

' tumescens T. 49. 

tumidum 53. 

> turgid urn HRKB. 7, 40. 

var. ft WALL. 48. 
Turpiiiii BREB. 47. 
umbonatum T. 70. 
undulatum CDA. v. SCHMT. 7. 

> Ungerianum NAG. 63. 

venustum BREB. forma? 70. 

verrucosum MKNGH. 74. 
. v vittatum T. 53. 

v Warmingii B5RG. 67. 
v Willei LAGERH. 8. 
v Willsianum T. 53. 

xanthidiforme T. 99. 
Cosmocladium BREB. 47, 156. 

> pulcbellum BREB. 156. 
^xonicura DBY. 156. 

v V Bulnheimii T. 156. 

Crucigenia quadrata MORRBN 162.. 
rectangularis (NAG.) T. 162. 

Cyclidium, Cosmarii n. sub-gen. T. 73. 

Cyclocystis, Cylindrocystidis n. sub- 
gen. T. 16. 

Cylindriastrtun, Staurastri n. sub-gen. 
T. 133. 

CylindrocystisBrebissoniiMRNQH.a, 16. 



Cyliudrocyatia crassa DBY. 16. 
/ depressa T. 16. 
diplosiiora LUND. 16. 
' V minutissima T. 16. 
ovalis T. 16. 
Tatrica KACIB. 16. 
Cylmdrosphinctium, Dyspbinctii n. sub- 

gen. T. 44. 

Cyiuatonema eonfcrvaceuiii KttTZ. 103. 
Cyptustrum, Stauraatri n. sub-gen. 
*T. 132. 

Deinatiuin tuiiaceum LK. 14. 
Dcsrnidieaj 79. 

" Summary of, 153, 154. 
Dcsniidium AG. et auct. 103, 140, 

145, 150. 

Baileyi (RALF8) NORPST. 147, 

148, 150. 

a genuina NORBST. 148. 

ft Bengalense NORDST. 148. 
y coelatum f. Polouica KAC. 

148. 
> f. Italica RAO. 148. 

s Indicum T. 149. 

L Wallichii T. 149 
ct formaR 148, 149. 
bambusinum BRKB. 151. 
Bengalicum T. 147. 

> bifidum EHRB. 108. 
Borreri KALFS 151. 

v coelatum KlRCHN. 148. 
compressum CORDA 150. 
cylindricum GREY. 150. 
eustephanum EHR. 120. 
hexaceros EHR. 125. 
limbatum CHAUV. 152. 

v. mucosum CHAUV. 152. 
mucosum BREB. ctMENGU. 152. 
orbiculare EHR. 104. 

' ((uadrangulatum RALFS 7. 
quadrature NORDST. 7. 

> ft graciliceps NORDST. loO. 

JOSH. 150. 

v scuarium EHR. 119. 

' Swartzii AGDH. a typica 145. 

var. ft WALLICH 147 

b minor T. 145. 

c BrebissoniiV KOTZ. 146. 
trideiis EHR. 125. 
tetragonum DELP. v. cxcavatum 
SCHMT. 148. 

v undulatum CORDA 148. 
Diatoma Swartzii AG. 145. . 
Diatomeffi 15. 
Dicty osphaeriura renitorme ? BULNH . 

156. 
Didymidium KBIN8CH 74, 99, 103. 

> (Cos.) Brauni RBINSOH 70. 

circulare REINSOH 51. 



Didyniidiuii) (Cos.) concilia urn RN&CH 
48. 

v Hamineri REINSCII 52. 

(Stau.) Keiuirdii REINSCII 122. 
Didymocladon RALFS 103. 

furcigerum (BREB.) RALFS 117. 
V longiapinum BAIL. 111. 

> sexangularis BULNH. 117. 
v stella MASK. 117. 

Didyraoprium KUTZ. 145, 150, 151. 

> Borreri RALFS 151. 

> cyliudricum (GREV.) RALFS 1 50. 
graciliceps ( NORDST.) LACIKRII. 

150, 151. 

v. coiistrictum NORDST. 1f>i. 
Cirevillei Kt)TZ. 150. 

Docidiopsis KACIB. 39. 

nodosum (BAIL.) RACIB. 35. 
Docidium, BRBB. 27. 

^> abruptum T. 32. 

> apquale T. 28. 

^ alternans NORDST. 28. 

f. minor T. 29. 
v aniiulatum JOSH. 7. 

A'rchcrii (vcl Candiaimni!) !>KLP. 

28. 

as}>eruni RALFS 24. 
/ baculiforme T. 33. 
' baculoides R. et B. 29, 33. 

baculum BREB. 7, 8, 33, 38. 

ft hexagonum B6RG. 27. 
Bengalense T. 30. 
Burmense JOSH. 7. 
clavatum KCTZ. 31, 38. 

* coujuuctum T. 32. 
constrictum BAIL. * coroiiiferum 
LAGERH. 8. 

coronatum BREB. 28. 
coronulatum GRttN. 38. 

- crenulatum EHR. 28. 
crispulum T. 34. 

' cristatum T. 28, 32. 

cylindricum T. 28. 
v donticulatura GRtlN. 38. 
dilatatum CLEVE 35, 36. 

MASK. 38. 
egregiura T. 34. 

v Ehreubergii RALFS 8, 28, 31,38. 

v. Floridenae WOLLE 31. 

ft tumidum T. 31. 
elatum T. 27. 
cugeneum T. 30. 
excelsum T. 31. 
gracile BAIL. 25. 
gloriosum T. 30. 
granuliferum JOSH. 7. 
hirsutum BAIL. 33, 34. 
Indicum GRUN. f. major T. 32. 

ft Caracaaanum NORDST. 8. 
inerme T. 37. 
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Docidium iiiornatum T. 36. 
jrrogulare T. 33. 

> Kayei ARCH. 8, 26. 
latum T. 36. 
longiuaculura T. 2t>. 
maculatum T. 31. 

* mammillatum T. 27. 
< nrinutum RALFS 36. 

nodoaum BAIL. 35. 

ft Anglicum T. 36. 

y dentatum (ARCH.) T. 36. 

f. Indica T. 36. 

f. Polonica RACIB. 36. 

> noduloeum BREB. 38. 

f, undata T. 28. 

y labiatum T. 37. 
oederaatum T. 34. 
orientale T. 31. 

> ovatum NORDST. 8, 37, 38. 
parvum T. 36. 

> perleeve T. 27. 

r polymorphum T. 29. 

priatidce HOBSON 26, 26. 

pyriforme T. 37. 

quantillum T. 28. 
rectum DELP. 38. 

regale T. 30. 

> repandum WOLLB 33. 
rhompbceura T. 29. 

robustum T. 28. 

rotundatum T. 37. 
v aalebroaum T. 34. 
t sceptrum ROY (non KttTZ.) 31. 

f. punctata T. 31. 

> aetigerum T. 33. 

* Sonthalianura T. 33. 
apinoaum WOLLE 32. 

subcoronulatum T. 29. 

> teaaelatum JOSH. 7, 34. 
v trabecula EHRB. 31. 38. 

tridentulum WOLLB 31. 

* truncatulum T. 32. 

truncatum BRBB. 36, 38. 

y emarginatura T. 37. 

undulatum BAIL. 36, 36, 39. 
> verrucoaum BAIL. 7, 34. 

* verticillatum BAIL. 26. 
Wallichianum T. 30. 

> Wolleanura T. 33. 
Dyspbinctium NAo. 40. 

* asperaum T. 41. 

> baai-decorum T. 42. 

Cohnii (KlRCHN.) T. 41 

conicum T. 43. 

connatura (BRBB.) RNSCH. 41,43. 

> Cordanum (BRBB.) HANBO. 40. 
dubium T. 40, 41. 

exile T. 40. 

globoium (BULN.) T. 44. 

grande DBLP. 40 



Dyapbinctium grande v. cuiieatumT. 40. 

> heterodoxum T. 41. 
v. ornatum T. 41. 
inferum T. 40. 

Lagerheimianum T. 43. 
Meneghinianum NAQ. 41. 

> monile T. 41. 
paxilloium T. 43. 

v pseudo-connatum (N*RD.) T. 43. 
qualum T. 42. 
, retuaum T. 41. 

atriolatum NAG. 42. 
^> aubconnatum T. 42. 

> subturgidum T. 40. 

* supraconnatuin T. 42. 
tesselatum DBLP. 42. 

v viride (CORDA) DE TONI 40. 

* Willei 42. 

Kchinella rotata GRBV. 90. 
Endophyta (FUNGI?) 136, 147, 166. 
Epipbyta (FUNGI?) 140, 146. 
Euaatrum KHRB. 74. 

-> acanthophorum T. 82. 

- acanthoplenrom T. 82. 
aculeatura EHR. 94. 

affine RALFS 77. 

Americanum EHR. 97. 

> araoenum GAY 82. 

arapullaceura RALFS S. 

v. incavatura T. 78. 
; ancepa WALLICH 66. 

angulatum PERTY 66. 
annulatuiu T. 80, 83. 
anaatum FOCKK 8, 77, 80, 87. 

ft auprapoaita NORDST. 77. 

y auppoaita T. 77 

v. ampliatum JOSH. 7. 

Delp. 86. 

> apiculatum EHR. 94. 

> armatam KCiz. 102. 

Armatrongianum ARCH. 78. 
. attenuatam WOLLB 7. 
bellum NORDST. 76, 76. 

v. lUlicum RACIB. 76, 76. 
v biftdum FOCKB 88 

> binale (TURF.) RALFS 8083. 

f. craaaum JOSH. 7. 

f. b. LUNDBLL 80. 

a minuta T. 81. 

b ventricoaa T. 81. 

c,iecU T. 81. 

d subtecU T. 81. 

var. unicorne T. 81. 
brevicepa NORDST. 76. 
Candianum DBLP. v. minutum 
T. 82. 

cardnetum T. 86. 
circulare HABS. 80 
clavatom T. 86. 



Euastrum clepsydra WALLICH 76. 
' oommiaaurale (BRBB.) WALL. 76. 

ft craaaum? NORDST. 76. 
y Wallichii T. 76. 

6 capitatum T. 76. 

> concimium RABH. 48. 
couvergeua KOxz. 134. 

coralloidea JOSH. 7. 

ft trigibberum LAGKRH. 8. 
craaaicolle LUND. 71, 78. 

* crasaum (BRBB.) KtVrz. 78. 
^ creuatum NXa. 60. 

crenulatum NXo. 71. 

> crucifonne WALLICH 76. 

* crux-melitensis EHRB. 89, 92. 
cuapidatum WOLLB 82. 

v cymatium T. 80. 
decedeua RBINSCH 7. 
declive (RBINSCH) HOY. 82. 

ft ornatum T. 83. 

v denticulatum (KiRCH.) GAY 82. 

> dentiferum T. 80. 

v depreaaum NXo. 68. 

v didelta (TURP.V) RALFS 77. 

ft Bengalicum LAOH. 8, 77. 
f. aimplex T. 77. 

didymacanthum NAG. 89. 

* divaricatum LUND. 84. 

v. inevolutum T. 84. 
divergena BRBB. 92. 

v JOSH. 7. 

> elegana (BRBB.) Ktftz. 80,84, 8f>. 

ft Cebennenae GAY 84. 

var. nudum T. 84. 

^ planum T. 84. 

> Danica JACOBS. 81. 

f. declivia REINSCH 82. 

ft inefme RALFS 80. 
y apinoaum RALFS 84. 

> eroaum LUND. 78, 79. 
b attenuate T. 78. 

o undata T. 78. 

fasciculatum Kl)TZ. 100. 
feneatratum CORDA 77. 

> flammeuin JOSH. 7. 

> Floridanum T* 78. 
Gangenae T. 87. 

gemmatom (BRBB.) Kt)TZ. 68.77. 

v, mononcylum NORDST. 7. 

> gracile RALFS 79. 

humeroaum RALFS 77. 

> bypocbondram NORDST. 7, 87. 
incitum BRBB. 89. 

incurvatnm T. 83. 

inerme LUND. 80. 

i inermiua (NORDBT.) T. 86. 

insigne HA88. 79, 80. 

ft mammiilosiuii (WOLLB) 
T. 79. 

c mouUnnm RACIB. 79. 
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Euafttrum intermedium CLEVB 79. 

WOLLB 79. 

> latum T. 78. 

levatura T. 80. 

^ longicolle NORD. v. Hirnalayense 

T. 87. 
lougifrona T. et format 84. 

mamroUloaum WOLLE 79. 

micracanthum T. 82. 

V monodentatum (T.) NORD. *>5. 

nobile T, 76. 
< Nordstedtianura WOLLE 82. 

v. elegans T. 86. 

nummularium I)BLP. v. pluiram 
T. 86. 

> obesura JOSH. 11, 78. 
oblongum GREY. f. scrobicula- 
tum NORDST. 7. 

orbiculare WALLIOH 8t>. 

* orientale T. 79. 

v papulosum KtiTZ. 74. 
v paradoxuro T. 88 

* pelta RALFS 78. 

picture BttRa. 81. 

> pinguc ELFV. 78. 
pinnatitidum Kt)TZ. 88 
platycerum HKINSCH v. pul- 
cbrum T. 75. 

prepandum T. 88. 

> projectura T. 83. 
v prorum T. 85. 

v quadratum NORDST. 8. 

> quincunciale T. 85. 

> quintanum T. 81. 
radiatum T. 88. 

retro rsum JOSH. 7. 
retusum PERTY 53. 

> rostratum RALFS 80, 84, 85. 

var. ft WALLICH 80. 
rota EURB. 89, 90. 
scbizostaurum T. 76. 

> sculptura T. 87. 

> scutum FOCKB 89. 
semiradiatura NAG. 89. 

> serraturo JOSH. 7, 83. 

> siniplicius T. 81. 

* singulare T. 7v. 

/ sinuosuro LBNORM. 80. 

> sp. 79. 

> sphyroides NORDST. 76. 
spicatum T. 87. 

> spinoBum (RALFS) LUND. 84. 85. 
spinuligerum BRKB. 94. 

spinulosum DBLP. * Africanum 

NORDST. 87. 

- ** inerraiui NORDST. 86. 
stigmosum T. 86. 
rabintegrum NORD8T. 74. 
sublobatum BRBB. 7, 78. 
RBIKSCH 78. 



Euastrum feubspinoaum T. 84. 

ft tumida T. 84. 

4 substellatum NORDST. 82. 

f. Hengalensis T. 82. 
truncatum JOSH. 7. 

^ turgidum WALLICH 74. 

var. ft Grunovii T. 76. 
f. bitumida T. 76. 

ventricosura LUND. 78. 

v. Floridanum T. 78. 
verrucosum EHRB. 74. 

v. ft Wallichianura T. 74. 
v. y simplex JOSH. 74. 

f. tumescens T. 74. 

* Wcbbianuiu T. et formae 86. 
v Wollei LAQBRH. 79. 

EUcosmiura NAG., Euastri sub-gen. 

74, 88, 98. 
Hassulliauum NAG. 77. 

Eudorina? Wallichii T. 155. 

Eugymnozyga NORDST., Gyranozy. sub- 
gen. 151. 

Eutomia rotata HARV. 90. 

Gcnicularia DB BARY 24, 25. 
Gloeoaipsa atrata Kt)TZ. 12. 
Glococystis NXa. sp.V 167. 
Gloeoprium dissiliens BERK. 152. 

^ mucosum RALFS 152. 
Gloeotaenium Loitlesbergeriauum, 

HANSQ. 157. 
Glyptastrum, Staurastri n. sub-gen. 

T. 133. 
Gonatidium, Cosraarii n. sub-gen. 

T. 74 
Gonatozygon DB BARY 24. 

' a0perum auct. 24. 

Brebissonii DBY 24. 

f. gracillima T. 24. 

a Gallicum RAO. 24. 
leeve HILSB! WEST! 25. 

leiodermum T. 24. 

> monotaenium DBY. 24. 
pilosum WOLLB a minor T. 25. 

b evoluta T. 25. 
v Ralfsii DBY. 24. 

a lvis (ARCH.) T. 24. 

b muricata > T. 24. 

c depauperata T. 24 

d crassa T. 24. 
^ reticulatum T. 24. 

Goniocystis HASSALL 103. 

dilaUta HA 88. 109. 

margaritacea HASS. 113 

- orbiculare HASS. 104. 

paradoxum HASS. 126. 
Gonium glaucum EHR. 12. 

> pectorale MOLL. 165. 
Gymnozyga moniliformis EH&. 151. 



Halimeda macroloba DBG. 11. 

> multicaulis LAMX. 11. 
Hammatidium, Docidii n. sub-gen. 

T. 39. 

Hapalosipbon BrauniiV NAG. 14. 
Hassallia turfosa BERK. 14. 
Hcctastrum, Staurastri n. sub-gen. 

T. 132. 

llelierella Boryana TURP. 160. 
Heterocarpella armata BRBB. 102. 
binalis TURP. 80. 
didelta TURP. 77. 
tetrophthalma K()TZ. 67. 
Holacautbum LUND., Xanthidii sub- 
gen. 103. 

llolocystis HASS., Micrastcna" sub- 
gen. 98. 

oscitaus HASS. 89. 
Holopenium GAY, Penii sub-gen. 18. 
Iloplastrum, Staurastri n. sub-gen. 

T. 133. 

Hoplozyga, Gymnozy. sub-gen. NORD- 
ST. 161. 

Hyalothecft (EHR.'O KCxz. 161, 153. 
' bambusiua BRKB. 161. 
cylindrica EHR. 150. 
dissiliens (SMITH) BRBB. 151. 

v. tridentula NORDST. 8, 152. 
Indica T. 152. 

Mertensii BRBB. 152. 

minima T. 153. 

nmcosa (MBRT.) EHR. 152. 

? ft elongata IV 152. 
. Ralfsii KOTZ. 152. 

undulata NORDST. 162. 

v. producta T. 152. 
Hydrocystis, T. n. gen. 167. 

v hydrophila T. 167. 
Hydrocytiutn acuminatum BR. 154. 
v macrosporum T. 154. 

Isthmia MBNGH. 140. 

filiformis MKNGH. 142. 
Istbmosira KCxz. 140. 

excavata Kt)TZ. 140. 

filiformis KOTZ. 142. 

Lept^cystiiiema asperum ARCH. 24. 

, Portii ARCH. 24 
Leptozosma T. 151. 
Lcuronema WALLICH 44. 

* uitens WALL. 44. 
Lyngbya rupcstris AQDH. 13. 

Meritmopoedia glauca (EHR.) NAG. 12 
Mesocarpnt parvulus HASS. 154. 
Mesotaenium DBY. 15. 

> Braunii DBY. 15. 
caldariorum (LAQH.) HAMSO. 15 

< cblamydosporum DBY. 15. 
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Mesotttnium De Greyii T. 1H 

> Endlkberianum NlG. 

v. caldariorum LAQH. 15. 
giganteum T. 15. ; 

spec. 15. 
Micracanthum, Xanthidii n. sub-gen. 

T. 72, 101, 103. 
Micrasterias AGDH. 88, 93. 

> HR. et KtiTZ. 158, 162. 
ala-dracenis WALLICH 93. 
alata WALLICH a typica 93. 

ft depressa T. 93. 
' aculeate ROSTOCK 94. 

> Americana (EHR.) RALFS 95, 97. 

f. Wallichii MASK. 95. 

v. ineisa T. 96. 

f. Manabul's MASK. 95. 
f. excelsior MASK. 95. 

ampullacea MASK. 96. 
var. ft Spencerii 96. 

ft Bengalica LAQH. 8. 

- auomala T. 97. 

var. ft irregularis T. 97. 
v apiculata (UR.) MKNGU. **, 
97, 98. 
var. laceraia T. 94. 

f. Joshua DK TON!. 7, 97. 
arcaata BAIL, ft expaiisa NORD- 
ST. 90. 

ormilla WALLICH *4 

> Baileyi RALFS 95. 
Boryana HRB. 160. 

. bitchy ptera LUND. 94. 
v ceratophora JOSH. 7. 

crenata BRBB. 7. 
cruciata KttTZ. 158. 
WALLIGH 159. 

crux-raelitensis (Euft.) RALFS 

6, 92. 

a tjpica 92. 

ft compreasa T. 92. 

y minor T. 98. 

ii lata T. 92. 

robusU T. 92. 

g alaU T. 92. 

w gracilis T. 92. 

# evoluta T. 92. 

b furcata RABH. 93. 

> denticulau BRBB. 90, 91. 
' euastroides JOBH. 7. 

* expansa BAIL. 90. 

var. y WALLIOH 90. 
extendens T. 91. 

fimbriata RALFB 94. 

v. ornata BULNH. 94. 

foliaoea BAIL, ft elongate T. 94. 

y ornata NOKD. 94. 

> furcata RALFB non AGK 93. 
ft gratfflim* T. 9 a. 

y expansa T. 93. 



Micwuterms furcata AGARDH 91. 

Halis RACIB. 94, 98. 
, beliacUs BRBB. 90. 

v Hermanniana REINSCH U6. 
ineisa BAILEY 88, 89. 
v (BRBB.) RALFS 89. 

ft Wallichiana T. 89. 

y aculeata T. 89. 
Kbasia, T. 97. 

laticeps NORD. f. minor NORD. 88. 
lux JOSH. 91. 

var. ft Wallichii T. 91. 

> Mahabulesbwarensis HOBSON 05, 
96. 

f. Amencana NORDST. 96. 

f. Europa NORDST. 96. 

f. Novizelandica NORDST. 96. 

f. excelsior (WALL.) T. 96. 

ft ampullacea NORDST. 96. 

ft surculifera LAGH. 95, 96. 

a typica f. minor T. 96. 

f. intermedia T. 96. 

f. major T. 96. 

mammillata T. 97. 

Melitensis MENGH. 92. 
RALFS 93. 

(1 gracilis KttTZ. 93. 
oscitaue RALFS 88, 89. 

ft intermedia T. 88. 

.y mucronata T. 88. 

' pinnatinda (Kt)TZ) RALFS 88. 

ft quadrata T. 89. 

y expansa T. 89. 

d inflata WOLLE 89. 

var. trigona WEST 98. 
pusilla WALLIGH 159. 

> quadrata BAILEY 89. 

radians T. a typioa 91. 

ft dentata 92. 

> radiosa WALL, non RALFS 01. 
v ringon* BAIL. v. aerruUU WOL- 
LE 95. 

v rotata (Q&KV.) RALFS 90, 01. 

f. evoluto, T; 16*7 

staurastrum KCTZ. 125. 
stauromorpha T. 90. 
tetraa HR. 159. 

> tropica NORDST. 90. 

v truncata (CDA) BRBB. 89. 
v Wallichii GRt)N. 95, 96. 

f. major, Europcea T- 96. 

f. minor, indica T. 96. 

v. Hermaaniana RMSOH. 96. 

f. ampullacea MASK. 96. 

f. Fijiensis T. 96. 

f. Spencerii NORD. T. 96. 

Mixotaenium, DBLP. Hyaloth. sub-gen. 

151, 153. 

armillare DKLP. 152. 
Monotaenia, Spirot. n. sub-gen. T. 23. 



Myrmechidium, Triploc. n. sub-gen. 
T. 27. 

Navicula pandura BREB. 49. 
Nephridium, Gosmariin. sub-gen. T. 73. 
Nephrocytium Agardbianum NAG. 156. 
> v. minus T. 166. 

Odontastrum, otaur. n. sub-gen. 1\ 133. 
Odontella EHRB. 140. 
' desmidiuni EHR. 147. 
tiliformis 139, 142. 

> V tridentata BAIL. 147. 
Oedematidium, Docid. n. sub-gen. T. 30. 
Oedogoniutn crispum (HA88.) WlTTR. 

163. 
Oedogonium Kjellmauni WITTR. 11. 

; nodosum Kt)TZ. 163. 
puncto-striatum DBY. 25. 
sp. (E. Londinensi WITTR. ncced. 

163. 

Uedogoniumundulatum(BRRB.)BRAUN. 
Olpidium BRA UN 134, 164. 

ampullaceum BR. 164. 

v Indicum T. 164. 
Onychonema WALLICH 138. 

> filiforme R. et B. 139, 143. 
inerme T. 130. 

v Iseve NORDST. 130. 

ft raicracanthum NORD. 130. 

y minus T. 139. 

' Nordstedtianum T. 139, 143. 

ft compression T. 139. 
uncinatum WALLIGH 138. 

- tenue T. 138. 
Opbiocytium cocbleare (EiCHW.) BR. 
154. 

majus NAG. 154. 

Oplarium cruciforme LOSANA 125. 
Oocystis ? brunnea T. 156. 

gigas ARCH. 165. 
V mammillata T. 155. 
spberica T. 155. 
Oontidium, Docidii n. sub-gen. T. 30. 
Orthidiuro, * > T. 30. 
Orthoceras, Clost. n. sub-gen. T. 23. 
Oscillaria limosa (ROTH) AQDH. 13. 
v nigra VAUCH. 13. 
/ rupestris AGDH. 13. 
Oxyzosma, Sphaeroz. n. sub-fen. T. 143. 

Pacbyactinium, NAe. 103. 
Pagetopbila WlTTR. 145, 153. 
Palmogloea macroccocca KOTZ. 15. 

BRADN. 15. 

Pandurina morum (BoRY) EHR. 155. 
Pandurella tetrophtbalma KCTZ. 67. 
Pediastrum, MEYKN 158. 

> Boryanum (TuRP.) MBNQH. 160. 
constrictora HAS6. 160. 
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Podiastrnm duplex MEYBN 160. 

f. asperum T. 160. 

Khrenbergii (CDA) BRAUN 159. 

> ellipticum RALF8 160. . 

* gracile BRATJN 160. 
incavatum T. 160. 

pertusum v. e asperum BR. 1GO. 

* quadratum MENGH. 162. 
rotula KflTZ. 160. 

^> selenwa Ktfta. 160. 
simplex MBYEN 160. 

* spec. ? 160. 

Sturmii REINSCH 158, 159. 

> tetras (HR.) RALPS 159. 
Penium Berginii ARCH. 18. 

> bisporum T. 17. 

Brebissonii RALFR 16. 

,> Cleevei LUND. 17. 

closteroides RALFS 17. 

curium BRKB. 18. 

delicatulum JOSH. 7. 

digitus (EHRB.) BREB. 8, 18. 

f. rectum T. 18. 
Haynaldii SCHAAR. 166. 

ft lineare BOLDT 165. 

* lagenaroides ROY. 17. 
lamellosum BRBB. 17. 

> lanceolatum T. 17. 

libelluia (FocKB) NORD. 17, 20. 
margaritaceum EHR. 7. 

> minutiasimum NORD8T. 7. 

* navicula BRBB. 18. 

> navigium T. 17. 

> oblongura DBY. f. major T. 18. 
polymorphum PBRTY f. obesum 

T. 17. 
rectum WILLB 38. 

rotundum T. 18. 
Royanum T. 165. 
? Scandinavicum T. 16G. 

simplex T. 17. 
spinosperraum JOSH. 18. 
-> spirostriolatum BARKER 165. 
sublamellosum T. 17. 
Pentasterias, EHR. 103. 

> margaritaoea EHR. 105, 113. 
Pcroniella hyalothecw GOBI 145. 
Phormidium rupestre KOTfc. 13. 
Phycastrum KtiTZ. 103. 

bifidum KUTZ. 108. 

> convergens PERTY 106. 
cristatura NAG. 112. 

* denticulatura NAG. 112. 

* depressum NXG. 104. 

* dilatatnm Ktfre. 109. 

v furcigerura KttTZ. 116. 

> margaritaceum Kt)TZ. 113. 
orbiculare Kt)Tf. 104. 

v paradoxum KOxz. 125. 
v polytrichnm PERTY us. 



Phycastrum repandum PBRTT 107. 

rotundatum KtTZ. 105. 

striolatum NAG. 109. 
Phymatodocis NORDST. 150. 
Pithiscus angulosus KtTZ. 73. 
Pithophora polymorpba WITTR. li 
Pleurotreniopsis LUND. 40. 

> ps.-connata LAGERH. 45. 
Pleurotaenium NAG. 27, 39, 40. 

> Aroherii DBLP. 28. 
* baculum auct. 38. 

> crenulatum anct. 28. 

Kayei (ARCH.) LAGH. 8. 
nobile RlCHTER 35. 
nodosnm LUND. 35. 
^ rectum DELP. 38. 

trabecula (EHR.) NXo. 8, 31, 38. 
truncatum (EHR.) NAG. 36. 
turgidum DBY. 40. 
Poyedrium bifidum T. 158. 
enorme RALFS 158. 
gracile REINBOH 159. 
proteiforme T. 158. 
sp. V 158. 

tetraedricum NAG. 158. 
ft torsum T. 158. 
trigonum NAG. 158. 

, Spirotcpnifip n. sub-gen. T. 
23. 

Prionema, Onychon. n. sub-gen. T. 140. 
Pseudodesmidiaceae STOCKM. 157. 
Pyramidium, Cosra. n. sub-feen. T. 73. 

Rapnidiastrum, Staurastri n. sub-gen. 

T. 133. 

Reinscbiella DE TONI 158. 
Rhapbidium aciculare BRAUN 150. 

polymorphum y aciculare RABH. 
156. 

? spirale T. 166. 
Rhizoclonium fontanum KOTZ. 163. 

" hieroglypbicum (AG.) KCTZ. f. 

calida (KCxz.) WITTR. 11. 
Rutidiastrum, Staurastri n. sub-gen. 

T. 133. 
Hutidium, Docidii n. sub-gen. T. 39. 

Selenastrum acuminatum LAGH. 162. 
BiSrai;*num RNSOH. 162. 

gracile REIN&OH 162. 
Selenoceras, Cloeteriin. sub-gen. T. 23. 
Serrula, WALLICH, gen. ined. 138. 
Scenedesmus acutus METEN 161. 
* hystrix l.AGHRH. 162. 
longus MBYEN 161.. 
magnus MBYEN 161. 
obtusns MlYim 161. 

quadricauda (TuRP.) BRRB. 161. 
f. major T. 161. 
f. minor T. 161. 



Scbistochilum excavatutn RALPH 140. 
Scbizacanthum, LUND. Xantb. sub-gen. 

103. 

Schizastrum, Staur. n. sub-gen. T. 132. 
Scbizocystis, Micrasteritt n. sab-gen. 

T. 98. 
Scbizodesmus, Artbrod. n. sub-gen. 

T. 137. 

Schizospora pacbyderma RBINRCH 1C. 
Scytonema natans BREB. 14. 

> myochrous AGDH. *11, 14. 
turfaceum E. Bor. 14. 

Sirogonium Ceylanicum WITTR. 11. 

Sirosiphon pulvinatus BREB. 14. 
saxicolura KtTZ. 14. 

Sorastrura spinulosum NAG. 161. 

Sphaerichastrum, Staur. n. sub-gen 
T. 133. 

Sphftridium, Cosmarii n. sub-gen. 
T. 74. 

Spbaerocarpus partulus HABS. 154. 

Sphprosphinctium, Dysphinc. n. sub- 
gen. T. 44. 

Sphaprozosma CORD A 140, 143. 

> Bengalense T. 141. 

cosmarioides WALLICH 142. 

- elegans CDA. 140. 

- excavatum RALFB 140. 

ft lapve T. 140. 

y granulata RABH. 140. 
form* T. 141. 

var. ft WALLIOH. 141. 

- y 141. 

* <J 141. 

- exiguum T. 141. 

filiforme (JAC.) W. et N. 139. 
(EHR.) RALFS 139, 

142, 143. 

geminatum WALLICH 47. 
granulatum R. et B. 141. 

> Indicnm T. 141. 

> pygmaBum ORE. 44. 
rectangulare WOLLK 141. 

- spec. 143. 
spinulosum WoLLB 141. 
vertebratum (BREB.) RALFS 1 40. 

f. lata T. 140. 

f. snbftcuta T. 140. 
vinculatum T. 142. 
Wallichii JACOBS. 141. 

Spbarozyga Nordstedtii T. 18. 
Sphinctopenium, OAT, Penii sub-gen. 

18. 

Spirodiscus cocbtearis ElCHW. 154. 
Spirogyra, LINK. 164. 
SpiroUpnia grandfta DBLP. 28 

obscura RALFR 28. 

truncata ARCH. 

ft roUmtoU T. 23. 
v ? sp. 167. 
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Spirulina gracillima RABH. IB. 
major Kt)T7. 13. 

* oscillarioidos TURP. 13. 

* turiosa CRAMER 13. 
Spondylosinm, BREB. 44, 145. 

* fragile T. 44. 

? geminatum (WALLIOH) T. 47. 
incurvatum T. 45. 

> lamelliferam CoRDA 46. 

v. attenuatum T. 47. 

* Mungulporeanum T. 46. 
nitons (WALLICH) ARCH. 44. 

v. et forma 44, 45. 
ovale T. 44. 

pulchrum BAIL, ft trilobum 
JOSH. 7. 
rectum T. 46. 

> reniforme T. 46. 
Staurastrum, MEYEN 103. 

aculeatum (EHR.) MKNOH. 118. 

* ipquum T. 116 

^ alternans BREB. f. minus T. 105. 
> angularc T. 130. 
nmbiguum T. 128. 

* apiculatum BREB. 106. 
apiculiferum T. 127. 
arcuatum NORDST. 120. 
aristiferum RALFS v. planum T. 
106. 

nrraigerum BREB. 119. 
asperuun BREB. 116, 125. 

ft proboscidcum BREB. 116, 
125. 

(f Wolleanum T. 116. 
aspinosum Wolle 119. 
avicula BREB. 7. 
baculiferum T. 108. 
bellum T. 128. 
Bengalense T. 124. 

bifldum (EHR.) BREB. 108, 109. 

v. torsum T. 108. 

f. uncinata T. 108. 

v. diptilum (NORD.) T. 108. 
bifurcum JOSH. 7, 128. 
Bissettii, T. 121. 
bisulcatum, T. 111. 

> Boergesenii T. 110. 

> Brasiliense NORD8T. 7. 

brovispinum BREB. f. Boldtii 
T. 130. 

> Barmense T. 128. 

> ceratodes T. 132. 

* conicum T. 129. 

> contectnm T. 111. 

v. inevolutum T. 111. 

> contortum DBLP. 126. 

ft pseudotetracerum NORD. 
126. 

* convergens MBNGH. 134. 

* coronifernm T. 114. 



Staurastrum coronulatum WOLLE 114. 
cristatum (NXo.) ARCH.formaV 

112. 
v eurvfttum T. 128. 

> curvirostrura T. 107. 

f. comprossa T. 107. 

> cuspidatum BREB. 106. 

> oyathodes JOSH. 7. 

< dejectum, BRBB. 106. 

(f apiculatum I/two. 106. 
f. Indica T. 106. 

/ connatum LUND. 106. 

form ee Ralfsii. 106. 

; denticulatum (NAG.) ARCH, for- 
ma 112. 

> depreseum NAG. f. apertaT. 104. 
Dickiei RALFS 105, 134. 

f. major T. 105. 

dilatatum EHRB. var. Indicum 

T. 109. 

diptilum NORDST. 108. 
echinatum BREB. 112. 

- ecornc T. 107. 

ensiferum T. 109. 

> custephanum (EHR.) RALFS 119, 
122. 

cximiura T. 131. 

^ cxsectum CLEVE 10. 

; festivum T. 129 

^> fissurn T. 110. 

foliatum T. 115. 

furcato-stollatum REINSOH 117. 

> t'urcntum (EHR.) BREB. 116, 
117, 119, 120, 122. 

ft Indica T. 117. 

f. reversa? T. 120. 

v. senariura auct. 119. 

c ps.-furcigerum RABH. 122. 

f. mixta! NORDST. 119. 
furcigerum BREB. 117. 

MASK. 117. 
galeatum T. 122. 
gemelliparum NORDST. 110. 
gemmulatum T. 114. 
gladiosum? T. 

v longispinum T. 112. 

> globulatum BREB. 137. 

gracile RALFS formoe JOSH. 7. 

> grallatoriura NORDST. 122,123. 

ft forcipigerum LAGH. 122. 

> granulatum REINSCH 7. 

> Hantzschii REINSCH 120, 121. 

ft Japonicum R. ct B. 121. 

v. cornuttun T. 120. 

^> hexacerum (EHR.) WlTTR. 125. 

- horrescens JOSH. 7. 
v horridam T. 118. 

ignotum T. 130. 

- incisum WOLLB f. minor T. 115. 

> inconspicaam NORDST. 126. 



Staurastrum incus JACOBS. 106. 

incus MENGH. 136. 
v Indicum T. 118. 
ineditum T. 121. 
inerme T. 131. 

infestum T. 120. 

> intricatum DELP. 120, 121. 
^ iotanuni WOLLE f. T. 132. 

Japonicum (R. et B.) T. 121. 

- Kurzianum T. 106. 
laceratum T. 126. 

leptacantbum NORDST. 121. 
leptocladum NORDST. ft cornu- 
tum WILLE vn. 

f. minor T. 123. 

leptodermuai LUND. 7, 107. 

> longispinum (BAIL.) ARCH. 7, 
111, 112, 132. 

lunatum RALFS 107. 
Lundellii T. 131. 
>^ Manfeldtii DKLP. 128. 

ft bispinatum T. 128. 

Y pinnatum T. 128. 

* margaritaceum (EHR.) MENUH. 
113, 114, 116. 

v. inornatum T. 113. 

v. hirtiirn NORDST. 7. 
Maskcllii T. 131. 

v rnegacant))um LD. v. expresstnu 
T. 106. 

mic/bscopicum T. 105. 
minusculum JOSH. 7. 
minutissimum ArERSW. 126 ; 

* mucronatum RALFS I05 f 

ft DP Baryana W. ct N. 105. 

y recta T. 106. 

formae Rulfsii 105, 10. 
mutabile T. 129. 

muticuin BREB. f. minor LUND. 

104. 

Nathorstii, T. 127. 

nodiferum, T. 130, i:n. 
nitidurn, ARCH. 112. 

> iidnanuni, T. 119. 

fornw T. 119. 

> ochthodes T. 105. 

* odontatum WOLLE 114. 
oligacanthum BREB. 112. 

> opi mum T. 129. 

^ orbicularc (EHR.) RALFS 104. 

> ordinatum T. 126. 

orientale T. 123. ' 

f. minor T. 123. 

> ornatum (BOLDT) T. 115. 
pansum T. 117. 

papillosnm KlRSCHN. f. 112. 

paradox urn ME YEN ft longipcs 
NORDST. 125. 

y depressum T. 125. 

> patens T. 108. 
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Staurastrum phinatam yar. simplex 

T. 116. 

pisoiforrae T. 118. 
> platycerum JOSH. 7, 119. 
polytricbum (PERTY) LTWD. 

f. minor T. 118. 

> proboscideum(BRBB.) ARCH 127. 
ft altum DOLDT 127. 

v. Javanicum NORD. 7,129. 
pseudmcns REINSOH 136. 

pseudofurcigerum RNRCH. forma 
122. 

> pseudosebaldi WILLK 123, 124, 
127. 

ft bicorne BOLDT 128. 
y pulchellum T. 124. 

> punctulatam BREB. 104. 

v. elliptica LRWIN 104. 
quadrangulare BREB. 131. 
quadratum T. 109. 
quadricornuturn R. et *B. 110. 

forma* 111. 
recurvatum, T. 128. 
Renardii RKINHCH 122. 
resupinura T. 120. 
retusum, T. 104. 

rotula NORDST. 114, 116. 

rotundatum T. 105. 

Royii T. 120. 

rusticum, T. 121. 

sagittiferum BflRtt. 112. 

saltans JOSH. 122. 

seabrum BREB. 110. 

scolopacinum T. 107. 

scorpioideum DKLP. 127. 

Sebaldi REINSCH ft oniatum, 

NORDST. 127, 132. 

~ ft Brasiliense BCRO. 125. 

senarium (EitR.) RALFS 119, 

122, 128. 

sexangulare (BuLNH.)LuND. 117. 

y crassum T. 117. 

<f intermedium T. 117. 

e attcnuatum T. 117. 

# triangularis (WALL.). 118. 

C compressura (WALL.) 11 8. 
smaragdinum T. 103. 
sociatum \VoLLE 113. 
Sonthalianum T. 124. 

format T. 124, 125. 
spec. 120. 

spinosissimum T. 113. 
spinosum BREB. 110. 
stellatum Iterwwii v niilrlielliim 
T. 113. 

BORGBSEN 114. 

stellinum T. 119. 
Stronsallcnsc T. 113. 
striolatum (NXo.) ARCH. 
f. Rrosiliensfs (\ORDPT.) T. 109. 



Staurastrum subarmigerum R. et B. 
119, 120. 

forma T. 120. 

> subrefractum LEM. 126. 
subrotula T. 125. 

> Sunderbundense T. 124. 
tonuim T. 115. 

> trachydermum T. 129. 

f. minor T. 129. 

* triangulate T. 116. 

tricome MENOH. 125. 

tritidum NORDST. f. reversa T. 

108. 
trifurcatum T. 108, 110. 

ft revereum T. 110. 
trisulcatum, T. 111. 

f. minor T. 111. 

truncatulum REINSCH 122. 

> truncatum T. 116. 
unoinatum T. 127. 

* ungniferum T. 130. 

f. major T. 131. 
unicorne T. 107. 

^ vestitum HALFS 7, 129. 

> Wallichii T. 114. 

> Willsii T. 114. 

^ Wittrockii T. 126. 

> Zollcri T. 122. 

Stauroceras KfT7., Closterii sub-gen. 

23. 
Staurogenia quadrata KfTZ. 162. 

? rectangularis NAG. 162. 
Stntirophunum T. n. g>n. 159^. 

* rrnciatum (WALLICH) T. 159. 

\. majtis 159. 

v. minus 159. 

gracile (RKINPCH) T. 159. 

pusillum (WALL.) T. 159. 
Staurospermum KTZ. spec.? 154. 
Stenactinium NAG. 103. 
Stepbanocoelitim verticillatum KCxz. 1 1 . 
Steplianoxanthium K()T7. l6s. 

> senarium KCrz. 119. 
Stigeoclonium protensum KCTZ. 163. 
Stigoncma saxicolum NAo. 14. 

turfaceurn (LINK) CKE. 14. 
Streptonerna, WALLICH 142, 144. 

> trilobatum WALL. 144. 
Sympliosipbon minor HlLHE 14. 

Teinidiitm, Cosmarii n. sub-gen. T. 74. 
Temnozosma, Sphaproz n. sulhgen. 

T. 143. 
Tessarartbra, EHRB. 140. 

ftliformis EHRB. 142. 

> moniliformis EHRB. 60. 
Tessartbronia moniliformis TCRP. 00. 
Tetraemorus RALFfl 25. 

Rrcbitsonii RALFR forma T. 25. 

ft altennatus NORDST. '25. 



Tetmemorus Brebmonii v. minor I)K 
BY. 26. 

granulatns BRBB. B, 25. 

? latu T 80. 
Tetrachastrum Americanum ARCH. 88. 

-> didymacantbnm(NXo.)ARCH.M9. 

mucronatum DlXON 88. 

* oscitans (RALF8) DlXOK 88. 

pinnatifidium (Kt)TZ.) ARCH. 88. 
Tetrapedia crux-Micbaeli Rmx^cii 12. 

foliacea T. 12. 

gotbica REINSCH 12. 

? Wallichiana T. 12. 
Tetridiam, Cosmarii n. sub-gen. T. 74. 
Tliallodesmium, n. gen. T. 159. 

Watlichianum T. 159. 
Tolypotbrix muscirola 14. 
Trigonema WALLICH 142, 144. 
Trigonocystis 11 ASS. 10H. 
Triplocerns BAIL. 25. 

abbreviatum T. 27, 39. 

gracile BAIL. 25. 

a elongata T. 25. 

- ft gracillima T. 26. 

y quadrilobatft 'J'. 20. 

* bilobfttum T. 20. 

- * * bidentatum NORDST. f. 
dopauperata T. 26. 
^ Kayei (ARCH.) T. H. 
^ verticillatum IJATL. 20. 

*superbuni(MA8K.)NORl>.26. 
Trocliaslrum, Stnurnstri n. snb>gen. 
T. 132. 

Ulothrix tenemnia KCTZ. 162. 

zonata (WEB. et M.) KTZ. 162. 
I'lva fasciata DELTL. 11. 

Yiiuclicria DC. sp.V 165. 
Vcsionlifera rrispa II ASS. lfl:i. 
Vibrio nceroaus SCHRAXK. 18. 

> lunula MOLL. 19. 

Xantliidiastrum, DKLP. i.)H. 

> paradoxum DKLP. 139. 
Xnnthidium KilR. 9rt. 

acanthopbornm NORDST. 7. 

ft Bengalicum I.AOKRH. H. 

^ angulHtum (J08H.) I.AOH. 100. 

* nntilopueum BREB. f. JOPH. 7. 

\. nngnlatum .To^n 100. 
f. deprcswt T. 100. 

i iM)lyma7.um NORD. 100. 

f. major 100. 

* armature BREB. 102. 

ft basidentatum NORl). 103. 

v. incongrnum T. 102. 

> Bengalicum T. 100. 

> bisenarium KHR. a typica 99, 
116. 
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Kjithidium bisenarium var. rotunda- 
f turn T. 99. 

var. ornatam T. 99. 
* Hrebissonii RALF8 99. 

> hrevicorne T. 101. 

coronatum EHRB. 116. 

> cosmariforme T. 9$. 

f. evoluta T. 98. 
orifltatum RRBB. 99. 

f. inomata T. 99. 

v. erectum T. 99. 

var. leioderraum (R. et B.) 
T. 99. 

f. irregnlaris T. 99. 

f. inevoluta T. 99. 

-- var. p uiicinatum HREB. 99. 



Xanthidium echinua HR. 102 

> eyimium T. 102. 

> fasciculatnm EHR. 100. 

ft polygonum EHR. 100. 

> furcatum EHR. 116. 

RALFS 102. 

(troenlandicum BOLDT 103. 
f hastifemm T. a typica 100. 

ft planum T. 100. 

y angolatum T. 1QO. 

v. Javanicum (NORD8T.) T. 
100. 

> hexaoanthum T. 101. 

hexagonum (BOLDT) T. 137. 

> Indie urn LAGRRH. 8. 
ineptum T. 101. 



Xanthidium leiodermum R. et B. 
Nordstodtianum HKINSCU 
101. 

ootocorne EHR. 7, 101. 
]x>lygonum (EHR.) HASP. 
pulchrum T. 102. 
Raneegungense T. 102. 
Searsolense T. 101. 
tenuissimura (ARCH.) T. 137. 
tetracanthum T. 101. 
torquatum T. 102. 
uncinatum HREB. 99. 



99. 
loo, 



100 



, AODH. 164. 
Zygogoninro, KttTK. 154. 
Zygnxantliium echinus KHR. 102. 



EXFL1CATIO ICONUM. 
Nisi sliter indicatum eat, it-ones ouiiies 500-es ampliticatjc sunt. 



TAB. 1. 

Fig. 1. Dyspbinctium dubium, n. sp.? 
2. 
3. Mesotaenium chlaiuydosporum? DE JURY. 

4. v Braunii DE JURY. 

/ 5. Cylindrocystis ovalis, n. sp. 
G. Mesotenium sp.V 
7. Penium lanceolatum, n. sp. 
v 8. > sub-lamellosum, n. sp. 
o 0. * navigium, n. sp. 

10. v bisporuui, 11. sp. X 550. 

li. Spirotamia tnmcata, ARCH. 

12 Closterium Kuetzingii, BREB. after WALLICH. 
13. / Wallichii, n. sp. a. empty frond, 

shewing the peculiar triple suture, X 400; b. 
extremity, highly magnified, after WALLICH. 
14. Closterium acutum, HREB. f. tenuior NORDST. 

X 600. 
v 15. Closterium acerosum (SCHRANK) EHRB., f, ad 

Cl. peraccroto GAY accedens, X 400. 
10. Closterium Ehrenbergii, MENEGH. X 450. 
17. arcuatum, BREB. X 400. 

18. > Leibleinii KCxz. var. aagulutum 

BAL8. t. minor, X 400. 
> It). Mesotopiiium? giganteum, n. sp. 

20. Closterium tumiduluiii, GAY. 

- 21. Dysphinctium inferuui, u. sp.V 
21* v exile, n. sp. 

22. Penium obkmguin, DE DARY, forma major, 

v 23. Mesotflpnium caldariorumV (LAUERH.) HANSIJ. 

24. Cylindrocystis? minutissiina, n. sp. 

25. Closterium W i tt rock ian urn, n. sp., X 200. 
" 20. Dysphinctium conicum, n. sp. 

v 27. Peuiuin digitus (EHR.) liRKB. f. rectum, n. f. 

TAB. 11. 

1. Triploceras gracile. HAILEY; forma delongatu. 

2. ft gracil- 
Hina. 

a. Triploceras y quadrilo- 

biita. 



Fig. 4. Triploceras gracile, BAILEY; * bilobatum, no\. 
sub-sp 

5. Docidium maramillatum, n. sp. 

6. Docidium perlarve, n. sp. 

7. > oedematum, n. sp. 

8. ' robust urn, n. sp. 

0. quantillum, n. sp. Cfr t. IV, f. 12. 

> 10. aequale, n. sp. forma monstrosa. Cfr 

t.;lll, f. 11. 

* 11. Docidium cjlindricum, u. sp. 

> 12. salebrosum, n. sp. 

' 13. > polymorphum, n. sp. Cfr f. 17. 

and t. IV, f/13. 
v 14, 15. Docidium egregiuui, n. sp. 

* 16. Docidium elattuu ,n. sp. 

v 17. > polymorphum, n. sp. Cfr f. 13, and 

t. IV, f. 13. 
18. Docidium rhompliaeuin, n. sp. 

> ID. longiuscnlum, n. sp. 

TAB. 111. 

1. Docidium sub-corouulatum, n. sp. 

2. Wallichiannin, n. sp. 

3. cugeneum, n. sp. 

* 4. " Bengalense, n. sp. ; x 500, c. x 2tf<>. 
5. gloriosum, n. sp. 

6. regale, n. sp. 

7. nodosum (BAIL.) HALF'S. 7 n var. 
y dentatum, forma Indicn : 7 b apex of var. 
ft Anglicum. 

8. > Sontbalianuiii, n. sp. 

9. Penium simplex, n. sp. 

10. Docidium sceptrum, ROY; forma piiiu-tata. 

11. apquale, n. sp. Cfr t. II, f. 10. 

TAB. IV. 

1. Docidium oriontalo, n. sp. 

2. cxcclsam, n. sp. 
;i. nmcnlatnm, n. sp. 

4. KhiTiiberffii HAL>'$. ^ar. i tuiuiilinii. 
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Cfr t II, f. 9. 
sp. Cfr t. II, f. 



Fig. 6. Docidium setigerum, n. sp. 

6. conjuuctum, n. sp. 

7. * cristatum, n. sp. 

8. Indicum GRUNOW, forma major. 

9. irregulare, n. s.; after WALLICH. 

10. truncatulum, u. sp. 

11. * abruptum, n. sp. 

12. ' <|uantillum, n. sp. 

13. '> polymorpbum, n. 
13, 17. 

14. Docidium erispulum, n. sp. 
16. > bttCuliforme, n. sp. 

16. undulatum, BAILEY. 

17. Triploceras abbreviatum, n. sp. After WALL. 

18. pocidiura parvum, n. sp. After WALLICH. 

19. Triploceras gracile 1UIL. scmic. juvciiilis, after 
WALLICH. 

20. Docidium iuoruatum, n. sp. 

TAB. V 

1. Micrabterias tropica, NORDST. 

2. * Mababuleshwareusis, HOBS., \ar. 
excelsior (WALLICH) NOB. 

a. Micrasterias pinnatifida (Kt)xz.) HALF*, a, o, 
f. o typica: b, ft quadrata, n. f.; <^, y ex- 
pansa, n. f.; d, intiata, WoLLE; f. g, forma? 
monstrosie. 

4. Micrasterias crux-mclitensis (EHRB.) RALFS. 

a, f. a typica; b, f. ft compresaa n. f.; c, f. 
y minor, n. f.; d, f. d lata, n. f.; e, f. ro- 
busta, n. f.; f. forma 5 alftta, n. f.; g, f. 17 
gracilis, n. f. 

6. Micrasterias furcata, RALFB. a, f. a typica; 

b, forma ft gracillima, n. f.; c, forma y ex- 
pansa, n. f. 

6. Micrasterias radians n. sp. a, f. a typica; 



b, f. dcntata. 



TAB. VI. 



1. 



Micrasterias Mababnieshwareusis, HOB80N; f. 

major, . f. 
25. Micrasterias alata, WALLICH. Fig. 3, 5, 

a typica; 2, var. ft depressa, n v.; 4, zygo- 

spore. 

6. Micrasteriab lux, JOBHUA. (Mr t. XXII, f. 2. 
711. Micrasterias incisa (liKBB.) HALFS. a ty- 
pica, f. 8, 10; ft Wallicbiana n. f., f. 7 f 9; 

y aculeata, n. f , f. 11. 
12 16. Micrasterias foliaoea, BAILKY. Fig. 12 

14; tig. 16 zygoepore. 
16 18. Micrasterias stauroniorpba, u. sp. 

TAB. VU. 

1. Docidium latum, u. sp. 
2 a rotundatum, n. sp. 2 b, sutural re- 

gion of Doc. inerrae, IL sp 
3. ' Docidium pyriforme, n. sp. 



Fig. 4. Dyspbinctium sub-turgidum, n. sp. 
6. grande DBLP. var. cnneatum, n. v. 

6. > connatum (BREB.) REINSCH. 

7. Peuium polymorphum, PERTY. 

8. Cyliudrocystis diploepora? LUND. 

9. Tetmemorus Brebtwonii, RALFS. forma. 
10. Dyspbinctium retugum, n. sp. 

v 11. Cylindrocystis? deprea n. sp. 

12. * Penium rotund um, n. sp. 
13. Dyspbioctium monile, n. sp. 
.' 14. * beterodoxuin, u. sp., var. onia- 

turn, n. v. 

> 16. Dyspbinctium beterodoxuin, n. sp. 

> 16. aspersum, n. sp. 

17. Kuastrum (Eucosmium) subintegruin, NOEDST., 

var. Indicum, n. v. 
' 18. Cosmarium serratum, n. sp. 

19. > contractum, KIRCHN.; lat. v. Cfr 
f. 33, 34, 38; t. IX, f. 21. 

20. Cosmarium titbophorura, NORDST. f. inegularis. 

21. t concinnum (KABH.) HEINSCH. 

22. Iceve, RABH. Cfr t. VIII, f. 21. 

23. perpastum, n. sp. 

24. lk>ldtii, n. sp. 

25. v Hegnellii, WlLLE, ft minor. 

26. * n major. 

27. uoduliferum, n. sp. 

28. crenatnm, RALFB, forma. 

> 20. v mordax, n. sp. Cfr t. IX, f. 7. 
30. Hissetii, n. sp. 

v 81. > macu latum, n. sp. Cfr t. Mil, 

f. 68. 

> 32. Cosmarium turaeacens, n. sp. 

> 33, 34. contractual, KlRCHN. Cfr f. 19, 

38; t. IX, f. 21. 

86. Cosraarium auricuUtwm, HEIXSOH. (Jfr t. IX, 
f. 8. 

> 36. Cosmarium punctulatum BKBB., forma KLEBS 

(C. KUbsianum). Cfr t. VIII, f. 16, 63. 

> 37. Cosmariam trinodiferum, n. sp. 

> 38. ' contractual KIRCHN., var. puncta- 

tum. Cfr supra. 

> 39. Cosmarium ctenoideum, n. sp. Cfr t. VIII, 

f. 69. 



TAB. VIII. 

1. Cosmarium oentrospbinctum, n. sp. 

2. eorraptnm. n. sp.; cfr t. IX, f. 40. 

3. 3tib-cinctalare, n. sp. Cfr f. 7; t. 
IX, f. 27, 57. 

4. Coemarium p. (C. gtleritum NORD8T. forma?) 
6, mierospbinetum? N. and WITTR.; 

f. parvula, n. f. (p. 62). 

6. Cosmarium quaftrans, n. sp. 

7. sub-circtlare, n. sp.; var. ft rugo- 
sum, n. v. Cfr supra; t IX f. 127, 37. 

B. Coamarium octogibbosum RN8CH. ft Indira T. 
= (Cos. Hammer! REIKBOH ex. p.). Cfr t. X, 
f. 14. 
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Fig. 9. Cosmarium vittatuiu, n. sp. Fig. 57. 

> 10. isthniochondrura V NORDST., var. ft achondrum, 58. 

n. v. v 59. 

1 1 . Cosmarium apertuin, n. sp. 60. 

> 12. - ' cycladatum, n. sp. 61. 
* 13. ' bicrenalum, n. sp. 

14. coiomtum, u. sp. * 62. 

15. Hammeri, KEINSCH, f. acuta. Cfr 

t. IX, f. 34. 63. 
. 16. Cosmarium punctulatum, bRRB., var. dopres- 

sutu, n. v. Cfr f. 63, et t. VII, f. 36. 64. 
17. Cosmarium pygmftuiu, ARCHER. 

^18. exiguum, ARCHER, f. minor. > 65. 

> 19. / Willsianum, n. sp. * 66. 
' 20. ' pygmeeum, ARCHER. 67. 

21. v laeve, KABH. forma? Cfr t. VII, f. 22. > 68. 

22. armillatum, n. sp. 

> 23. bomalodermum, NORDST. var. ft 

rotundatum, WiLtE. Cfr f. 62. 

v 24. Cosmarium bidentatuw, n. sp. 1. 

25. ' Meneghinii, HREB. forma tricre- 

nata, n. f. 2. 

26. Cosmarium laciuiatuui, n. sp. 3. 
'27. > teneruw, n. sp. * 4. 
' 28. Jeneeei)6U8&, BOLDT; forma. - 5. 

* 29. creniferum, n. sp. 6. 

* 30. munitum, n. sp. * 7. 
31. * puteate, n. sp. Cfr t. XXII, f. 9. 8. 

32. Euustrum sculptuin, u. sp.? 

* 33. Cosmarium Dengaiensti, n. sp. Cfr t IX, 9. 

f. 33. 

>/ 34. Cosraarium nigro-cirratuiu, n. sp. > 10. 

35. > ajigulatum, PERTY. f, major GRtfN. 

Cfr t. IX, f. 25. * 11. 

36. Cosmarium alatuiu, KIRCHN. var. Cfr f. 57. v 12. 
v 37, 38. supergiunatum, n. sp. 37, f. minor; < 13. 

38 f. media. Cfr t. IX, f. 24. * 14. 

39. Dysphinctiura Cobuii (KIRCH.) NOB.; var, re- > 15. 

gulare, u. v. 

, 40. Dysphinctium Willei, u. sp. > 16. 

> 41. Cosmarium inane, n. sp v 17. 

> 42. Dyspbinctium basi-deoMTum, n. sp. > IS. 
43. Cosmarium melanosporum? ARCHER, forma ori- 

eutalis. 19. 

> 44. Cosinarium crosum, ARCHER; f. minor. 20. 
45. >- peeodooaronatum, n. sp. > 21. 

* 46. insigne, n. sp. 

v 47. v hioavatuia, n. sp. Cfr t. XXII, f. 7. * 22. 

* 48. rotunduin, n. sp. 23. 

> 49. pseudo-protuberans, KIRCHN., forma. 24. 

C'fr t. X, f. 6. 

* 50. scabro-latum, n. sp. 25. 
51. Portianum, ARCHER, forma. 

> 52. triceps, u. ap. * 26. 

* 53. punctulatum B&EB., f. ft rotunda- ^ 27. 

turn KLEBS. Cfr f. 16, et t. VII, f. 36. 

v 54. Coemarium Aitchisonii, SCHAAR. Cfr t. IX, > 28. 
t. IB. 

> 56. Coemariiun Oaapjnse, Ui sp. < 29. 

* 56. peregrinum, n. sp. 



Cosmarium alatum, KIRCHN, 1. Cfr f. 36. 

^ innotum, n. sp. 

ctenoidum, n. sp. Cfr t. VII, f. 39- 

' Arnellii, DOLDT, forma. 

.' scenedesmum, DELP. var. y punc. 
tat u in, n. v. 

Cosmarium bomalodermum, NORDST., a typica. 
C'fr f. 23 supra. 

Cosmarium obsoletum (HANTZ8CH) KEIN6CU, 
f. major. 

Cosmarium taxicbondrum, LlND. var. nudum, 
n. v.; lat. v. f. 64* 
Cosmarium palustre, u. sp. Cfr t. IX, f. 1,29. 

forte, n. sp. 

> rugowiin, a. sp. 

' macuiatuin, n. sp.; forma. Cfr 
t. VII, f. 31. 

TAB. IX. 

Cosmarium palustre, u. sp. var. ft ovule. Cfr 
f. 29; t. V11I, f. 65. 
Cosmarium praecclsum, n. sp. 
' panduri forme, n. sp. 

Sikbimente, n. sp. Cfr f. 36. 
Dyspbinctium supraconnatum, n. pp. 
Cosmariuiu striatuin, BoLDT, f. Indka, n. f. 
tnordax, n. sp. Cfr t. VII, f. 29. 

auriculatura, UfilNSCH; var. /\et- 
rucosum, u. v. Cfr t. VII, f. 35. 
Xantbk)ium cosmarifornie, n. sp.; f. cvoluta, 
n. f. Cfr t. XII, f. 17. 
Cosmarium sp. (C. perizosuiumV var. y granu- 
latuin). 
Cosmarium concentricum, n. sp. 

pcrizoemuu, n. sp. 
' > var. ft urnatum, n. v. 

> cuneatumV JOSH. var. ludicum, n. v. 
sub-quasillus, BOLDT; ?ar. tropi- 

cum, n. v. 
Cosmarium sp. 

> ptilotum, n. sp. 

> Aitcbisonii, SCHAAR., var. puncta- 
turn, n. v. Cfr t. VIII, f. 54. 
Cosinariutn Tittaghu reuse, n. sp. 

^ medioglabrurn, u. sp. 

> contractual KiRSCHN.,? var. punc- 
tatum. Cfr t. VII, f. 33, 34, 38. 
Cofitnarium paradox urn, n. sp. 

> staarocbondruin, I^m. \ar. 

> supergranatum, n. sp. f. pulcbrnm. 
Cfr t, VIII, f. 37, a. 

> augulatum, PRRTY, f. major (jRCx., 
lat. v. Cfr t. VIII, f. 35. 

Cosmarium proteiforine, n. sp. 
sub-circulare, n. sp.; lat. v. Cfr t. VIII, f. 
3, 7; f. 37 infra. 

Cosmarium Norimbergeuse, RBIK6CH, var. mi- 
croscopicum, n. v. Cfr f. 43. 
Coemarium palustre, NOB. or circularis, f. mi- 
nor. Cfr f. 1; t. VIII, f. 65. 
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Fig. 30. Cosmarium soxangulare, LUND. var. Bengalense, 
n. v. 

> 31. Cosmarium ipquale, n. sp. 

^ 32. v scab rum, n. sp. 

* 33. > Bengalense, n. sp.; lat. view. Cfr 

t. VIII, f. 33. 

. 34. Haramen, RBINSCH, f. B minus, RNSCU. Cfr 
t. VIII, f. 15. 

> 36. Cosmarium orientale, n. sp. 

v 36. Sikbimense, n. sp.; lat. v. Cfr f. 4. 
37. > sub-circulare, u. sp.; basal v. Cfr 

f. 27 supr.; t. VIII, f. 3, 7. 

> 38. Cosmarium scutellum, n. sp. 

* 39. > dulciferum, n. sp. 

40. con-up tuna, n. sp. Zygospore, after 

WALUCH. Cfr t. VIII, f. 2. 
' 41. Cosmariuiu pseudo-Broomei, WOLLE. 

> 42. > impressulum, ELFV., f. minor. 

; 43. > Norimbergense, REINSCH, forma v 

Cfr f. 28. 

* 44, 45. Cosmarium mouiliforme (TURP.) RALFS; 

formee. 

46. Cosmarium pulcbelium, n. sp. 

> 47. > tetrophtbalmum(Kt)TZ.)BREB. For- 

ma. 

- 48. Cosmanum sp. (C/. comperto RALFS, ft ro- 

tundatum WlTTR. accedens). 
49. Cosmarium spiculiferum, n. sp. 
50. * Indicum, n. sp. 

51. Euastrum clepsydra, WALLICH. 

> 52. Cosmanum sp. Forma roonstrosa egrcgia! ut- 

ter G. C. W. X 600. Species C. punctulato 
BRBB. accedens. 

TAB. X. 

1. Cosmarium scalare, n. sp. 

2. Kuastrum nobile, n. sp. x 700. 

3. Cosmanum depress urn (NAG.) LUND. 

4. > Barrackporeanum, n. sp. 

5. occidental, n. sp. (~ C. gemma- 
turn, TURNER 1886). v. ornatum n. v. 

6. Cosmanum pseudo-protuberans, KIRCHN., f. 
typica. Cfr t. VIII, f. 49. 

7. Cosmarium prominens, n. sp. 

8. > bacciferum, n. sp. 

9. Dyspbinctium qualum, n. sp. 

10. Cosmarium umbonatum, n. sp. 

11. macrosporum, n. sp. 

12. octogonum, n. sp. 

13. Raneegungense, n. sp. 

14. octogibbosum RNSCH., ft indica, f. 
minor. Cfr t. VIII, f. 8. 

15. Cosmarium Cambricum, COOKE ct WlLLH; f. 
minor, n. f. 

16. Coetnariutn rectosporum, n. sp. 

> 17. Euastrum subspinosum, n. sp., a tjpic*. Cfr 

f. 37. 

- 18. Kuastrura erosum, LUND., f. ft attenuutu. Cfr 

f. 21. 



Fig. 19, 20. Cosmarium venustum, BREB. formae. Cfr 

f. 24 infra; t. XI, f. 2. 
v 21. Euastrum erosum, LUND., f. ft attenuata. Cfr 

f. 18. 
; 22. Euastrum sp. (E. erosum Ll>. ct (Jos. crcna- 

tum RALFS intermedium). 

> 23. Euastram erosum, LUND., f. y undata. 
v 24 v Cosmarium veaa&tum, BREB. forma. 

> 25, 26. > pusillum BREB.; 25, var. retusum; 

26, forma V 

27. Cosmarium gronatum, BRKB. forma. 
" 28. Euastrum turgidura, WALUCH, typicum. 
v 29. * > ^> var. ft Gruno- 

vii, n. v. 
30. Euastrum binato (TURP.) lUiFfi, f. d. sub- 

secta, n. f. 

/ 31. Euastrum simplicius, n. sp. C'fr f. 41. 
v 32. v sub-stellatum NORDST., f. liengaloii- 

sis, n. sp. 

33. Euastrum roicracanthum, n. sp. 

34. onentale, NOB. Cfr t. XI, f. 26. 

> 35. binale OURP.) RALFS; c. sceta, n. 

f. Cfr f. 39, 47; t. XI, f. 5. 

* 36. Euastrum annulatum, n. sp. Cfr f. 52. 

- 37. > subspinosum, n. sp., f. ft tumida, 

n. f. Cfr f. 17. 
< 38. Euastrum dentiferum, n. sp. 

> 39. > binale (TuRP.) RALFS; c. secta, cfr 

supra. 
40. Euastruin Candianum, DELP., var. munitum, 

n. v. 
/ 41. Euastrum simplicius, n. sp., f. minor. Cfr 

supra. 

42. Euastrum quintanura, n. sp. 
43. spicatum, n. sp. 

, 44. > platycerum, RNSCH, v. pulcbrum, n.v. 

45. ' singulare, n. sp. 

' 46. > acanthopleurum, n. S|. 

47. * binale (TuRP.^ RALFS ; f. c. secta, 
n. f. Cfr supra. 

48. Euastrum levatum, n. sp. 

49. *> cymatium, n. sp. 

50. "> binale (TuRP.) RAUTB; f. a minuta, 
n. f. 

51. Euastrum inennius, MORD8T. 

52. annulatum, n. sp., lat. view. Cfr 
supra. 

53. Kuastrum acantbopborum, n. sp. 

54. 55. ' radiatum, n. sp. 

v 56. > projectum, n. sp. 

57. praepandum, n. sp. 

58. binale (TURP.) RALFS; f. b uni- 
corne, n. f. 

' 59. Euastrum ampullaceum. HALFS; var. iucuva- 

tum, n. v. 
' 60. Euastrum carduetuio, n. sp. 

61. obesum, JOSH., f. glabra. 

62. Cosmarium? p. After G. C. W.; zygospora 
cgregia! x 600. 
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TAB. XI 

Fig. 1. Eumstrum incur vat urn, n. sp. 
z> 2. Cosmarium venustum, HREB. forma. Cfr t. X, 

f. 19, 20, 24. 

8. Euastrum longifrons, n. sp. (p. 84). 
4. > paradoxum, n. sp. 

5. binale (TiiRP.) RALFP, f. c secta; 

cfr t. X, f. 36, 39, 47. 
0. Euastrum orbiculare (WALLICH. a, segment 

with young semicell; fc, c, d, other views. 
7. Euastrum didelta (RALPH?), /ygospore, after 

WALLICH. 

* 8. Cosmarium abruptum, LUND.; forma ft Go- 

styniense RAOIB. 

9. Euastrum verrucosum, EHRB. var. ft Wallichi- 
anum, n. v. 

* 9* Euastrum verrucosum, EHRB. var. y simplex, 

JOSH., f. tumescens. 

10. Euastrum commtssurale, BREB. vnr. y Walli- 
chii, n. v. 

> 11. Euastrum commissurale, BREB. var d capita- 

turn, n. v. Cfr f. 27 infra. 
12. Euastrum schizostaurum, n. sp. 
13. > cruciforne, WALLIOH (mscr.). 

^14. clegahs, BREB., var. nudum, n. v. 

Cfr f. 16. 

* 1 6. Euastrum nummularium, DELP., var. planum, n. v . 

* 16. Euastrum elegans, BREB. var. planum, n. \. 
17. > Nordstedtianum, WOLLE; var. ele- 
gans, n. v. 

> 1ft. Euastrum clavatum, n, sp. 

19. * ventricosum LUND., var. Florida- 

num, n. v. 

> 20. Euastrum (iangense, n. sp.V 

v 21. v quincunciale, n. sp. 

22. > divaricatum, I,UNl>., a. typien. Cfr 

f. 26. 
23. Euastrum prorum, n. sp. 

24. stigmosum, n. sp. 

25. > divaricatum, LUND., var. ft inevolu- 

tum, n. v. 

26. Euastrum orientale, NOB., lat. view. Cfr t. 
X, f. 34. 

27. Euastrum comraissurale, BREB. var. ft eras- 
sum NORDHT., forma? Cfr supra. 

> 2ft. Arthrodesmus incurvus, n. sp.V 

> 29. * minor, n. sp. 

> 30. - crispus, n. sp. 

31. > curvatus, n. sp.; vert. v. Cfr 

f. 33, etc. 

> 32. * convergens, EHHB., f. ft curta, 

n. f. Cfr f. 41, 42; t, Xlf, f. 3. 

* 33. Arthrodesmus curvatns, n. sp.; a typica. Cfr 

f. 36; t. XII, f. 2, 8, 7, 11, 13, 16. 
> 34. Arthrodesmus hiatus, n. sp.; f. ft minor. Cfr 

f. 40; t. XII, f. 1. 
36. Arthrodesmus curvatus, n. sp.; f. ft major. 

> 36. subulatus, KOT7., f. media. Cfr 

f. 39, t. XH, f. 4. 



Fig. 37. Arthrodesmus sobtilatus, Kfl T7., f. media. Cfr 

f. 39, t. XII, f. 4. 
38. Arthrodesmus Gangensis, n. sp. Cfr t. XII, f. 14. 

* 39. * suhulatos, KCTZ., f. minor. 
40. ' hiatus, n. sp., f. a major. 

> 41, 42. > eonvergens, EHRB. 42, a typica: 

41, y minor, n. f. 
43. Arthrodesmus incavatus, n. sp. 

TAB. XTT. 

> 1. Arthrodcsmus hiatus, n. sp. ; f/ a major, with 

young semicell. 

2. Arthrodesmus curvatus, n. sp. f. 

3. - convergens, EHRB.; cell, copul. 
cum aygosp., sec. WALLICH. 

4. Arthrodesmus subulatus, KttTZ., f. media. 

5. ^ gibberulus, JOSHUA. 

6. incus (BREB.) HASS. Former* 
varia*. 

7. Arthrodesmus curvatus, n.sp. ; divisio cellularum. 
ft. * > u. sp. : f. ft major. 

9. phimus, n. sp. 

10. Indicus, n. sp. 

11. - eijrvatus, n. sp. ; cell, copul. cum 
/ygosp., sec. WALLICH. 

12. Arthrodesmus ebnvergens, EHR., semic. cum 
parasit., after WALLICH. 

13. Arthrodesmus curvatus, n. sp. ; f. major inci- 
piens? x 550. 

> 14. Arthrodesmus Gangensis, n. sp. 

15. curvatus, n. sp. ; cum tegumen- 

tum mucosum, x 550. 

> 16. Xanthidium hastiferum, TURNER; f. angulata. 

17. * cosmariformc, n. sp. Cfr t. IX, f. 9. 

18. > cristatum, BREB., f. inornate, n. f. 

* 19. > hastiferum, TURNER; a latere, spe- 

cimen irregulare! 

> 20. Xanthidium cristatum, BREB. Cfr, f. 18, 31, 

33; t. XIII, f. 3, 6. 
21. Xanthidium ineptum, n. sp. 

> 22. hastiferum, TURNER; divisio ab- 

normalis, after WALLICH. 
23. Xanthidium hastiferum, TURNER, var. Javani- 

cum (NORD8T.) NOB., f. plana, n. f. 
24. Xanthidium antilopaum (BREB.) KfTZ.. forma 

depressa, n. f, 

25. Xanthidium hastiferum, TtrRNKR, f. a typica. 

26. hexacantbum, n. sp. 

27. > cristatum, BREB., var. leiodermum 
(K. & B.) NOB., f. inevolnta, n. f. 

2ft. Xanthidium bisenarium, EHRB.; var. rotunda- 
datum, n. v. 

> 29. Xanthidium tetracanthum, n. sp. 

30. > biaenariutn, EHRB., a typica. 

31. v cristatum, BREB., var. leiodermum 
(H. iVc B.) NOB., f. irregularis, n. f. 

> 32. Xanthidium Bengalicum, n. sp. 

33. cristatum, BREB., var. leiodermum 
(R. & B). NOB. % 

34. Xanthidium fasciculatum, EHR. 
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TAB. XIII. 

Fig. 1. Xanthidiam antilopseam (BREB.) KOTZ., var. 
6 polymazum, NORDST., f. major, n. f. 

> 2. Xanthidiura bisenarium, EHRB., var. ornatum, 

n. v. 
v 3. Xanthidium cristatum, BREB. forma; cfr t. 

XII, f. 31. 
? 4. Xanthidium armatum, BRER., var. incongruum, 

n. v. 
5. Xanthidium cristatum, BREB., var. erertum, 

n. v. 

* G. Xanthidium hastiferum, TURNER, forma; cfr 

t. XII, f. 23. 

> 7. Staurastrum spinosissimum, n. sp. 
8. Xanthidium Searsolense, n. sp. 

-> 9. > brevicorne, n. sp. 

> 10. * pulchrum, n. sp. 
-'11. Raneegungense, n. sp. 

> 12. * eximium, n. sp. Cfr t. XXII, f. 10. 

> 13. Staurastrum retusum, n. sp. 

> 14. > smaragdinum, n. sp. X 300. 

> 1,0. > striolattim (NXa.) ARCHER, f. Bra- 

siliensis, n. f. 

16. Staurastrum polytnchum, PERTY. 
^ 17. v dilatatuni, EHRB., var. Indirnm, 

n. v. 
' 18. Staurastrnm papillosum, KIRCHN.; forma. 

> 19. depressum, NXo., f. aperta, n. f. 

X 300. 
v 20. Staurastrum truncatum, n. sp. 

> 21. * coronifemm, n. sp. 

22. > margariteceuin (EHR.) MENOH.; 

var inornatum, n. v. 

> 23. Staurastrum Borgesenii, n. sp. x 300. 

* 24. > stellatum, KEINRCH, v. pulchHIum. 
25. Willsii, n. sp. 

v 26. gwmnulatum, n. sp. 

* 26* > requum, n. sp. 

* 27. - pinnatum, n. sp. Cfr f. 29. 
-> 28. * torsnm, n. sp. 

* 28* v ornatum (BoLDT) NOB. 

29. > pinnatum, ut stipr, var. simplex. 

30. *> foliaturo, n. sp. 

"> 31. > sub-armigerum, HOY and BrssET: 
forma. 

* 32. Staurastrum pansum, 11. sp. 

> 33. - triangularo, n. sp. 
34. Wallichii, n. sp 

TAB. XIV. 

* 1. tttaurastrum scxangulare form*; a f . 9 tri- 

angularis; h f . C compressa. 
2. Stmurastrum quadricomutum, HOY & BISSET, 

f. r. zygospore. 

3. Staurastrum galeatum, n. sp. Cfr 9, 10. 
^ 4. * horrid urn, n. sp. x 300. 

6. ' orientate, n. sp. (p. 123). 

6. * f u rcatum( EHR.) BREB. ; f. Indira, n.f. 



Fig. 7. Staurastrum pfeciforme, n. sp. 

* 8. saltans, JOSH. 

9. galeatum, n. sp.; f. 2-gona. 

10. > f. 3-gona. 

11. * Indicum, n. sp. 

^12. leptocladura, NoRDRT., var. /Jcor- 

nutum, WlLLE; a c X 330, d X 600. 
v 13. Staurastrum Bengalense, n. sp. ; f. minor x 300. 
14. pseudo-Sehaldi, WiLLE; var. ft hi- 

rorne, BoLDT x 830. Cfr t. XVI, f. 14. 
^> 15. Staurastrum grallatorium, NORDST. 

> 16.^ leptocladum, NORDPT.; var. 0ror- 

nutum, WILLE. 

> 17. Staurastrum angulare, n. sp. x 600. 

18. v Sunderbundenso, n. sp. x 400. 

19. quadratum, n. sp. x 300. 

* 20. * arcuatum, NORDPT. 
^21. ^ patens, n. sp. 

-> 22. > onsiferum, n. sp. 

- 23. > microscopicum, n. sp. 
24. > fissum, n. sp. X COO. 

25. baculiferum, n. sp. x 600. 

26. v nodiferum, . sp. x 600. 

27. ^ Sonthaliauum, n. sp. x 400. 

v 28. ^> ceratodes, n. sp. 

TAB. XV. 

1. Staurastrum sexangulare (BrLNH.) LUND., var. 

y crassum, n. v., forma*. 
^ 2. Staurastrum sexangularc (BULNH.) LUND., var. 

d intermedium, n. v. 
3. Staurastrum sexangulare, (BT T LNH.) LUND., var. 

c attenuatum, n. v. 

> 4. Staurastrum i>aradoxum, MEYEN; f. 2-gona, 

a h; f. 3-gona, d e; var. ft longipes, NORDPT., c f. 

> 5. Staurastrum paradoxwn, MEYEN; \ar. y d- 

pressum, n. v. 

v 6. Staurastrum stellinum, n. sp. 
7. v aub-rotula, n. sp. 

8. "> bifidum, BREB., var. tnrtum, n. v. 

Cfr t. XVI, f. 37. 

T) 9. Staurastrum ordinatum, n. sp. (p. 108). 
10. > trifidum, NORDST., f. reversa, n. t. 

11. ^ laceratum, n. sp. 

' 12. ^ resupinum, n. sp. 

,' 13. senarium, EHR. 

14. nonanum, n. sp. Cfr f. 16, 24; 

t. XVI, f. 1. 
15. Staurastrum nonanum, n. sp., f. minor. 

16. /> unicornc, n. sp. 
17. ecorne, n. sp. 

18. unguiferum, n. sp. 

> 19. > * f . ft major. 

20. * contectum, n. sp. Cfr t. XVI, f. 
2; t. XXII, f. 11. 

21. Staurastrum infestum, n. sp. 

> 22. > sp. 

23. llantnriiii, REINSCH; var. ft <-or- 

nutuin. n. v. 



KON(.I.. SV. VET. AKADE.MIENS )IAXl)LlX<iAK. 



BAM) 25. 



5. 



185 



Fig. 24. Staurastrum uonanuni. n. sp. ; f. 4-gona. 

25. Ro\ii, n. sp. 

26. > Wittrockii, n. sp. 
^21. incditnm, n. sp. 



TAB. XVI. 

1. Staurastrum noiianum, n. sp., f. 4-gona, vert. \. 

2. > contectum, n. sp., var. inevolutum, 
n. v. Cfr t. XV et XXII. 

3. Staurastrum uueinatum, n. sp. 

4. punctulatnin, BREB. 

5. ' Dickiei, RALFS; var. circulare, n. 
v. Cfr f. 25. 

6. Staurastrunr alteruans, BREB. v. minus. 

7. ' apiculiferum, n. sp. 

8. * Natborstii, n. sp. 

9. curvatum, n. sp. 
9* bellmn, n. sp. 

10. Manfeldtii, DEL?.; var. y pinna- 
turn, n. v. 

11. 12. Staurastrum Manfeldtii, DELP.; var. ft \>i- 

spinatum, n. v. 

13. Staurastrum Burmense. .NOB. (S f bifurcum 
JOSH, ex p.) 

14. Staurastrum pseudo-Sebaldi, WlLLE; var. y 
piilchelluw, n. v. Cfr t. XIV, f. 14. 

15. Staurastrum Lundellii, n. sp. 
It). recurvatmn, n. sp. 

17. - trisulcatum. n. sp. ; f. minor. Cfr 
t. XVII, f. 7. 

18. Staurastrum arubiguum, n. sp. 

19. quadricornutum, R. & B. 

20. mucronatum, RALFS; ft. De Ba- 
ryana, W. & N. 

21. Staurastrum Maskellii, n. sp. 

22. > ochthodes, n. sp. 

23. ' tracbydennum, n. sp. Cfr f. 47. 

24. , Japonicurn (R. & B.) NOB. 

25. Dickiei, RALFS; var. circulare, f. 
major, n f. 

2G. Staurastrum Bissetii, n. sp. 

27. > rusticum, n. sp. 

28. ; Zelleri, n. sp. 

29. megacanthum, LraD. var. 

30. ignotum, n. sp., bpsal view. 

31. - festivum, n. sp. 

32. ; aristiferum? RALFS. 

33. Arthrodesrnus morsus, n. sp. 

34. Staurastrum Kurzianum, n.sp. vert. v. Cfr f. 43. 

35. Staurastrum opimum, n. sp. 

36. > denticulatum (NAG.) ARCH., forma? 

37. > bitidum, BREB., var. tortum; f. 
4-gona. Cfr t. XV, f. 8. 

38. Staurastrum conicum, n. sp. x 300. 

39. ' rotundatum, n. sp. 

40. > orbiculare (EiiR.) RALFS, x 900. 

41. > bisulcatum, n. sp. 

42. > mutabile, n. sp. 

43. > Kur/.ianum. n. sp. 
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Fiif. 44. Staurastrum eristatnm (N'AU.) ARCH.; forma. 
45. brcvispinum, BREB.; f. Boldtii, n. f. 

40. proboscideuDi (BREB.) ARCHER; 

var. 1 altum, BOLDT. Cfr t. XXI, f. 0. 
47. Staurastrum trachydermum, n. sp., f. minor. 
4H. ecbinatum, BREB. 

TAB. XVII. 



1. Staurastrum Strensallense, n. sp. X 330. 

2. gladiosum? Tl'RNER, v. longispi- 
num. (S. sagittiferum BoRd.V) 

3. stanrastrum Renurdii, REINSCH. 

4. |iiadricornutum, R. it B., f. di- 
sergens. n. f. 

5. Stanrastrum pseudo-furcigerum, EINSCH. 
0. exhnium, n. sp. 

7. trisulcatum, n. sp. Cfr t. XVI, 

f. 17. 

ft. Staurastrum inerme, n. sp. 
9. trifnrcatum. n. sp., var. /f reversum. 

10. scolopacinum, n. sp. 

11. Polyednum sp. 

12. staurastium curvirobtrum, n. sp. 

13. sociatum, WOLLE. 

14. Onychonema uncinatum, WALLICH. a b, \V. B. 
T. ad nat., x 500; c d e f g, after \VALLMJH 
Mscr. X circ. 600. 

15. Onycbonema lapve, N*ORI>ST. a typica, 15 a; 
forma y minus n. t., 15 b. 

10. Onychonema uncinatum, forma ft tenuis, n. t. 

17. ^ Xordstedtianum, TURNER, a ty- 
pica, ab; ft compressnm, n. v., c. 

18. Sphverazosma vertebratnm (BREB.) RALFS, var. 
Indicura, n. v. ; a f. lata, acd; b. f. sub- 
acuta, b. 

19. Sphseroxosma excavatum, RALFS. a typica, 
19 e; ft heve. RABH. 19 d; y granulata RABH.? 
1 9 a b c. 

20. Sphflprozosina tiliforme (EHUB.) RALFS. a b x 
50(: c d x 1000. 

TAB. XVIII. 

1. Sphaero/osma Wallicbii, JACOBSEN. 

2. Indicum. n. sp. 

3. Spondylosium ovaie, n. sp. Cfr f. 9. 

4. > fragile, n. sp. ab x 500; r. 
X 1000. 

5. Sph***rozosma Bengalense, n. sp. ab x 350; 
c x 700. 

0, 7. Spondylosium niteus (WALLICH) ARCHER, 
f. a major, f. 7; f. ft minor, f. 6; forma* nov. 

8. Spondylosium incurvature, u. sp. 

9. ovale (cellularum divisio). CtV 
f. 3. 

10, 11. Spondylosium nitens (ut supra), f. tensa. 

12. Spbaerozosraa Wallichii. JACOBS. 01d sepa- 
rated joints, G. 0. W. 

13. Spbfero/osma Wallicbii, JACOBS.; lat. view. 

24 
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Spondylosium Mungulporeanum, n. sp. 

Hyalotheca undulata NORDST., v. producta, n. 

v. : X circ. 700. 

Sphneroxosma exiguum, n. sp. 

Spondylosium nitens (ut supra) var. y triangu- 

lore; b, f. d producta, n. f. 

Streptonema trilobatum, WALLICH; a b, fronds 

in f, v.; c, cell-division; e, basol view; d, 

apical view; f, g, conjugation; h (also d), cells 

with parasitic epiphytes: ac x 500; dh, 

after G, C. W. x circ. 450. 

Sphwrozosma sp. 

S)>ondylo8ium rectum, n. sp. 

TAB. XIX. 



3, Deamidium Bengalicum. n. sp. 1 3 a, \V. 

B. T. ad nat; 3 bf, after WALUCH Mscr.; 

g, cell euro endophyt. 
4, 5, Desmidium Baileyi (HALFS) NORDST. 4, 

>ar. Wallichii, n. 'v.; 5, var. Indicum, n. v. 
6, Spondylosium reniforme, n. sp. 
7 8. l>esmidium Swamii, AGDH., var. c Bre- 

hiswnii, KttTZ.V tig. 8, fila copulantia, cum 

zygosporis, sec. G. f. W. 
D -11. Desmidium Baileyi (KAIFS) NORDST. 9, 

tila copulantia; 10. var. excavatum?(ScnAAR.) 

NOB.; 11, a typica, f. major. 

12. Arthrodesmus spicatiis. n. sp. x 400. 

13. Cosmarium sparsum, n. sp., x 700, cfr seq. 

14. Staurastrum dejectum, BREB., ft apiculatum 
LUND. Cfr f. XX, f. 14. 

15. Staurastrum mucronatum. RALFS, y recta NUB., 
f. monstrosa. 

16. Coemarium sparsuni, n. sp., x 700. Cell. 
copul. rum zygosp. 

17. Micrasterias crux-melitensis (EHRB.) RALFS. 
vert. view. 

18. Hyulotheca ludica, n. sp.. a major. Cfr t. 
XXII, f. 17. 

TAB. XX. 

1, 2. Gonatozygon pilosum, WOLLE. f. 1, forma 
a minor; f. 2, forma b evoluta. 

3. Gonatozygon reticulatum, n. sp. 

4. * Ralfsii, I)E BARY, f. d depaupe- 
rata, n. f. 

5. Gonatozygon leiodermum, n. sp. 

6. - Ralfsii, DE BARY, f. d crassa, n. f. 

7. v Brebissonii, DE BARY, f. gracil- 
liraa, n. f. 

8. Cosraarium? sp. X 300. 

9. 5>orastrum? sp.; lat. view. 

10. Tetrapedia? Walliohiana, n. sp. x 1000. 

11. Coelastrum Indicum, n. sp. 

12. Pediastrum sp.; forma. XV 

13. > X? 

14. Stourastrum dejectum HREB., var. ft apicula- 
tum LUXD., zygospore. Cfr t. XIX, f. 14. 



Fig. 15. Polyedrium tetraedricwm, NXo. jtorsum,n. f. 
X 600. 

16. Pediastrum gracile, REINSCH, f. bidentata, n. 
f. X 700. 

17. Pediastrura Sturmii, REINSCH, X 300. 

18. Tetrapedia foliacea, u. sp. x 1000. 

19. Scenedesmus quadricauda (TuRP.) BREB. ; forinae 
X 1000. 

20. Staurophanum cruciatum (WALL.) NOB. f. mi- 
nus, X 670 

21. $taurophauum cruciatum (WALL.) NOB. f. ma- 
jus, x 670. 

22. Staurophanum pusillum (WALL.) XOB. X 400 
> 23. Polyedrium bifidum, n. sp. x 1000. 

24. proteiforrae, n. sp. ; f. 2-3-gonne. 

' 25 Closteridium Bengalicum, n. sp. x 700. 

26. Khaphidiuin? spirale, n. sp. x 850. 

27. Hydrocystis hydrophila, X 200; n. g. et sp. 

28. Dictyosphopriurn renjforme? BULNH. 

v 29. Sphaprozyga Nordstedtii, n. sp. x 600. 

30. Selenastrum acuminatum, LAGERH. x 650. 
- 31. Thallodesmium W r allichianum. n. g. et *\>. x 



450. 
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Hydrocytium macrosporum, n. sp.; a x 500; 
1) X 375. 
(Edogonimn sp. X 30U? 

TAB. XXI 

1. Sphaerozosma cosmarioides, WALLICH, x 750. 

2. Spondylosium lamelliferum (CoRDA) NOB., var. 
attenuatum, n. v., x 700. 

3. Spondylosium? geminatum (WALL.) NOB. 

4. 'v ? - 

5. V X 1000. 

6. Staurastrum proboscideum (BREB.) ARCHER, 
ft altum, BOLDT. vert, et bas. v. 

7. Oocystis? brunnea, n. sp. x 000. 

8. Olpidium Indicum, n. sp. X 300 ('lagena* x 
600). 

1). Desmidium Baileyi V RALFS; 2 cells with ab- 
uormal ends; 2-gonaV 

10. Eudorina? WaHichii, n. sp. 

11. Coleochapte? sp. 

12. Gloeotaenium I^itlesbergerianum, UAN&U. 

13. Polyedrium trigonum, NAG. 

14. Oocystis mammillata, n. sp., X 1500. 

15. Selenastrum Bibraianum, REINSCH, x 400. 

16. Spirulina turfosa, CRAMER X 1000. 

17. Crucigenia rectangularis (NXa.) NOB. X 750. 

18. Ccelastrura distans, n. sp. X 1000. 

19. Endophyte! x 350. 

20. (Edogonium undulatum (BREB.) BRAUN; a x 
300; b X 500. 

21. Pediastrum incavatum, n. sp. 

TAB. XXII. 

1. Micrasterias anomala, n. sp. a, a typica a 
fronte; b, a latere; c. var. ft irregularis, n. v. 
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Fig. 2. Micrasterias lux, JOSH.; var. t i \Vallicbii. n. v. 
3. * apiculata (EHR.) MEXOU.; var. 

lacerata, u. v. 

4. Euastrum Webbianuru, n. sp.. f. minor, 
v 5. Dysphinctium paxillosurn, n. sp. 
(\. Lagerheimianum, n. sp. 

7. Cosmarium incavatum, n. sp.; var. ft plamim, 

n. v. ( 1 fr t. VIII, f. 47. 
x . Xanthidium torf|uatum, n. sp. 
0. (losmarium puteale. n. sp.; f. munita, n. f. 

Cfr t. VIII, f. 31. 
10. Xanthidium eximium. n. sp., lat. view. Cfr 

t. XIII, f. 12. 
11. Staurastrum contectum, n. sp. var. incvolutuni. 

> 12. * totanum, WOLLE; f. 5-gona, n. f. 
13. Closterium nematodes JOSH. ^ proboscideum T. 

> 14. tiuncatum, n. sp.? 

* 15. ^ sub-crassum, n. sp. 
v 10. Hyalotheca minima, n. sp. 

* 17 Indica,n.sp.aminor. Cfrt.XIX,f. 18. 
v 18. Sphierozosma vinculatum, n. sp. 

TAB. XXIII. 



Fig. a. Penium spirostriolatum BARK.; Scottish typi- 
cal forms. 

4. Penium spirostriolatum BARK.; a Norwegian, 
b Swedish, specimen. 

5. Penium spirostriolatum BARK.; American sj>e- 
cimen. 

<i. Penium Scandinavicum, n. sp. 

* 7. Royanum, u. sp. 

8. Closterium crassestriatum? ARCH, forma? x 

250. 

'.>. Euastrum longicolle NORDST, var. Himalaxensr. 
n. \. 

> 10. Cosmarium sp. (Cos. Ntapolitano BALS. pro- 

* pius). 

11. Cosmarium sigillatum, n. sp. 
12. Staurastrum longispinum BAIL, forma, x 400. 
^ 13. Closterium Leibleinii KCiz. f, pavva, a, f. 

* 14. Cosmarium craspedopleurum, n. sp. 

> 15. Spirotfpnia sp. 



1. Micrasterias rotata f. evoluta, n. f. x l % 2f> 
k 2. Klm^ia?. n. sp. 
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